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ACTIVITY: PAVING OPERATIONS

Graphic: North Central Texas COG, 1993

Objectives
Contaln Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION

and subcontractors:

APPROACH
« Avoid paving during wet weather.

Material Delivery and Storage).

Prevent or reduce the discharge of pollutants from paving operations, using measures 10
prevent runon and runoff pollution, properly disposing of wastes, and training employees

« Siore materials away from drainage courses (o prevent storm water runon (see CA10

«  Protect drainage courses, particularly in areas with a grade, by employing BMPs to

REQUIREMENTS

LIMITATIONS

divert runoff or trap/filter sediment (see Chapter 5).

Leaks and spills from paving equipment can contain toxic levels of heavy metals and

oil and grease. Place drip pans or absorbent materials under paving equipment when

not in use. Clean up spills with absorbent materials rather than burying. See CA32

(Vehicle and Equipment Maintenance) and CA12 (Spill Prevention and Control) in

this chapter.

Cover catch basins and manholes when applying seal coat, tack coat, slurry seal, fog

seal, etc. '

Shovel or vacuum saw-cut slurry and remove from site. Cover or barricade siorm

drains during saw cutting to contain slurry. ‘

If paving involves portland cement concrete, see CA23 (Concrete Waste Manage-

ment) in this chapter.

If paving involves asphaltic concrete, follow these steps:

- Do not allow sand or gravel placed over new asphalt to wash into storm drains,
streets, or creeks by sweeping. Properly dispose of this waste by referring to
CA20 (Solid Waste Management) in this chapter.

. Old asphalt must be disposed of properly. Collect and remove all broken asphalt
from the site and recycle whenever possible.

. If paving involves on-site mixing plant, follow the storm water permitting
requirements for industrial activitics.

Train employees and subcontractors.

Costs (Capital, O&M)
. All of the above are low cost measures.
Maintenance

- Inspect employees and subcontractors (O ensure that measures are being followed.

- Keep ample supplies of drip pans or absorbent materials on-site.

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Msterials

Other Construction
Waste

000000

Likely to Have
Significant impact

Frobable Low or
Unknown Impact

ONN

Implementation
Requirements
O Capital Costs
O o&McCosts
@ Maintenance
@ Training

QO subtsbility for
Slopes >5%

® Hgh O Low

CA2

There are no major limitations to this best management practice.
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CONTRACTOR ACTIVITY: PaviNG OPERATIONS (Continue)

REFERENCES

Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992.

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution

Hot-mix Asphalt Paving Handbook, U.S, Army Corps of Engineers, AC 150/5370-14, Appendix I, July 1991.
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ACTIVITY: STRUCTURE CONSTRUCTION AND PAINTING

Graphic: North Centrat Texas COG, 1993

Objectives
Contain Wase
Minimize Disturbed Areas

Stabilize Disturbed Areas
Protect Slopes/Channels

Control Site Perimeter

Control Internal Erosion

DESCRIPTION

Prevent or reduce the discharge of pollutants to storm water from structure construction
and painting by enclosing or covering or berming building material storage areas, using
good housekeeping practices, using safer alternative products, and training employees and
subcontractors. ’

APPROACH

Keep the work site clean and orderly.
area.

Use soil erosion control techniques if bare ground is exposed (See Chapter 5).

Buy recycled or less hazardous products to the maximum extent praclicable.

Conduct painting operations consistent with local air quality and OSHA regulations.
Properly store paints and solvents. See CA10 (Material Delivery and Storage) in this
chapter. :

Properly store and dispose waste materials generated from the activity. See the waste
management BMPs (CA20 to CA24) in this chapter.

Recycle residual paints, solvents, lumber, and other materials to the maximum extent
practicable.

Make sure that nearby storm drains are well marked to minimize the chance of
inadvertent disposal of residual paints and other liquids.

Clearni the storm drain system in the immediate construction area after construction is
completed. )

Educate employees who are doing the work. :

Inform subcontractors of company policy on these maters and include appropriate
provisions in their contract (0 make certain proper housekeeping and disposal
practices are implemented.

For a quick reference on disposal alternatives for specific wastes,
CA40, Employee/Subcontractor Training.

Remove debris in a timely fashion. Sweep the

see Table 4.2,

REQUIREMENTS

Costs (Capital, O&M)

These BMPs are generally of low to moderate cost.
Maintenance

Maintenance should be minimal.

LIMITATIONS

Safer alternative products may not be available, suitable, or effective in every case.
Hazardous waste that cannot be re-used or recycled must be disposed of by a licensed
hazardous waste hauler.

Targeted Poliutants’

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

00000

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

O

Implementation
Requirements
Q capital Costs
O o0&M Costs
- O Maintenance
@ Training

QO suttabllity for
Slopes >5%

@ High O Low

CA3

Practices
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ACTIVITY: STRUCTURE CONSTRUCTION AND PAINTING (Continue) 1

1. Be cenain that actions to belp storm water guality are consistent with Cal- and Fed-OSHA and air quality regula-
tions. ,

Construction and painting activities can generate pollutants that can reach storm water if proper care is not taken. The
sources of these contaminants may be solvents, paints, paint and vamish removers, finishing residues, spent thinners,
soap cleaners, kerosene, asphalt and concrete materials, adhesive residues, and old asbestos insulation. For specific
information on some of these wastes see the following BMPs in this chapter:

CA20  Solid Waste, .

CA21 Hazardous Waste, and

CA23  Concrete Waste.

More specific information on structure construction practices is listed below.

1f the work involves exposing large areas of soil or if old buildings are being torn down and not replaced in the near
future, employ the appropriate soil erosion and control techniques described in Chapter 5.

Carefully install all plumbing and drainage systems. Cross connections between the sanitary and storm drain systems, as
| well as any other connections into the drainage system from inside a building, are illegal. Color code or flag pipelines on
the project site 1o prevent such connections, and train construction personnel.

Painti

Local air pollution regulations may, in many areas of the state, specify painting procedures which if properly carried out
are usually sufficient 10 protect storm water quality. These regulations may require that painting operations be properly
enclosed or covered to avoid drift. Use temporary scaffolding to hang drop cloths or draperies to prevent drift. Applica-
tion equipment that minimizes overspray also helps. When using sealants on wood, pavement, roofs, etc, quickly clean
up spills. Remove excess liquid with absorbent material or rags. .

If painting requires scraping or sand blasting of the existing surface, use a.dmp cloth to collect most of the chips.
Dispose the residue properly. If the paint contains lead or tributyl tin, it is considered a hazardous waste. Refer to the
waste management BMPs in this chapter for more information. .

Mix paint indoors, in a containment area, or in a flat vnpaved area not subject to significant erosion. Do so even during
dry weather because cleanup of a spill will never be 100% effective. Dried paint will erode from sloped surfaces and be
washed away by storms. If using water based paints, clean the application equipment in a sink that is connected to the
sanitary sewer or in a containment area where the dried paint can be readily removed. Properly store leftover paints if
they are to be kept for the next job, or dispose of properly. ‘ .

Roof work

When working on roofs, if small particles have accumulated in the guter, either sweep out the gutter or wash the gutter
and trap the particles at the outlet of the downspout. A sock or geofabric placed over the outlet may effectively trap the
materials. If the downspout is lined tight, place a temporary plug at the first convenient point in the storm drain and '
pump out the water with a vactor truck, and clean the catch basin sump where you placed the plug.

REFERENCES
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution

Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992.
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ACTIVITY: MATERIAL DELIVERY AND STORAGE

Objectives

akeeping Pracs

Contain Waste

+  Soil contamination.

Therefore, the following steps should be taken to minimize your risk:

+  Designate areas of the construction site for material delivery and storage.
- Place near the construction entrances, away from waterways

- Avoid transport near drainage paths or waterways

. Surround with earth berms (see ESC30, Earth Dike.)

- Place in an area which will be paved

Minimize Disturbed Areas
. Stabilize Disturbed Areas
— Protect Slopes/Channels
= -7 ZAlE
=oho L T = Control Site Perimeler
m” E”H E\\ “ I;’j‘ “ l |§"|\Eu Hr::l‘ "IE-“ Control Internal Erosion
DESC ON Targeted Pollutants
Prevent or reduce the discharge of pollutants to storm water from material delivery and @ Sediment
storage by minimizing the storage of hazardous materials on-site, storing materials in a Q Nutrients
designated area, installing secondary containment, conducting regular inspections, and .
training employees and subcontractors. @ Toxic Materials
This best management practice covers only material delivery and storage. For other @ 0il & Grease
information on materials, see CA11 (Material Use), or CAI12 (Spill Prevention and () Flaaiab le Materials
Control). For information on wastes, see the waste management BMPs in this chapter. O Other Constructi
_ onstruction
APPROACH Waste
The following materials are commonly stored on construction sites: ® Lieh o
N (] ave
« Soail, Significant impact
+ Pesticides and berbicides, QO Probable Lowor
o  Fertilizers, : Unknown Impact
*  Detergents, Implementation
+  Plaster or other products, Requirements
¢  Petroleum products such as fuel, oil, and grease, and
«  Other hazardous chemicals such as acids, lime, glues, paints, solvents, and curing O Capltal Costs
compounds. QO o&MCosts
Storage of these materials on-site can pose the following risks: QO Maintenance
«  Storm waler pollution, @ Training
«  Injury to workers or visitors, O Ssuitabllity for
«  Groundwater pollution, and Slopes >5%

@ High O Low J

«  Storage of reactive, ignitable, or flammable liquids must comply with the fire codes of

your area. Contact the local Fire Marshal to review site materials, quantities, and

proposed storage area to determine specific requirements. See the Flammable and
Combustible Liquid Code, NFPA30.

For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40,
Employee/Subcontractor Training.

Keep an accurate, up-to-date inveniory of materials delivered and stored on-site.
Keep your inventory down.

- CA10

Construction Handbook
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ACTIVITY: MATERIAL DELIVERY AND STORAGE (Continue) - | \

« Minimize hazardous materials on-site storage.

« Handle hazardous materials as infrequently as possible.

o« During the rainy season, consider storing materials in a covered area. ‘Store materials in secondary containments
such as an earthen dike, horse trough; or even a children's wading pool for non-reactive materials such as detergents,
oil, grease, and paints. Small amounts of material may be secondarily contained in “bus boy™ trays or concrete
mixing trays.

+ Do not store chemicals, drums, or bagged materials directly on the ground. Place these items on a pallet and, when
possible, in secondary containment.

« If drums must be kept uncovered, store them al 2 slight angle to reduce ponding of rainwater on the lids and to
reduce corrosion. ’

« Try 1o keep chemicals in their original containers, and keep them well labeled.

o Train employees and subcontractors.

« Employees trained in emergency spill cleanup procedures should be present when dangerous materials or liquid
chemicals are unloaded. : ,

o If significant residual materials remain on the ground after construction is complete, properly remove materials and
any contaminated soil (See CA22). If the area is to be paved, pave as soOn as materials are removed (o stabilize the
soil.

REQUIREMENTS
« Cost (Capital, O&M)
. All of the above are low cosl measures.
¢ Maintenance '
- Keep the designated storage area clean and well organized.
- Conduct routine weekly inspections and check for external corrosion of material containers.
- Keep an ample supply of spill cleanup materials near the storage area.

LIMITATIONS
« Storage sheds often must meet building and fire code requirements.

REFERENCES

Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa
County, AZ, September 1992. '

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution

Prevention: Santa Clara Valley Nonpoint Source Pollution Control Program, 1992; Santa Clara Valley Nonpoint Source
Pollution Control Program, 1992. : :

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance, Working Group Working

Paper; USEPA, April 1992.

Storm Water Management for Construction Activities; Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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ACTIVITY: MATERIAL USE Objectives

' ekeaping Practices

Graphic: North Central Texas COG, 1893

Contain Waste -
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Siopes/Channels
Control Site Perimeler
Control Internal Erosion
Targeted Pollutan
DESCRIPTION g ants
‘Prevent or reduce the discharge of pollutants 10 storm water from material use by using QO sediment
alternative products, minimizing hazardous material use on-site, and training employees © Nutrients
ctors.
and subcontra & Toxic Materials
APPROACH @ Oil& Grease
The following materials are commonly used on construction sites: @ Floatable Msterials
* Pcs‘f‘f' des and herbicides, : QO other Construction
» Fentilizers, Waste '
¢ Detergents,
« Plaster and other products, @ LUkely to Have
Petroleum products such as fuel, oil, and grease, and Significant Impact
«  Other hazardous chemicals such as acids, lime, glues, paints, solvents, and curing O 5;1?,‘:5,‘;;‘;;"
compounds. ’
Implementation

Use of thesc materials on-site can pose the following risks: Requirements
. St.orm waler polluuon: . . O Capital Costs

+  Injury to workers Or visiors,

«  Groundwater pollution, and 8 ;Jd‘::n‘ ::;‘;

*  Soil contamination.

@ Training
Therefore, the following steps should be taken 1o minimize your risk: QO suktabiiity for
e Use less hazardous, aliernative materials as much as possible. Slopes >5%

» Minimize use of hazardous materials on-site.

« Use materials only where and when needed to complete the construction activity.

«  Follow manufacturer’s instructions regarding uses, protective equipment, ventilation,
flammability, and mixing of chemicals.

«  Personnel who use pesticides should be trained in their use. The California Depart- @ High O Low

ment of Pesticide Regulation and county agricultural commissioners license pesticide

dealers, certify pesticide applicators, and conduct on-site inspections.
« Do not over-apply fertilizers, herbicides, and pesticides. Prepare only the amount C A1 1

needed. Follow the reccommended usage instructions. Over-application is expensive
and environmentally harmful. Unless on steep slopes, till fertilizers into the soil
rather than hydroseeding. Apply surface dressings in several smaller applications, as
opposed to one large application, to allow time for infiltration and to avoid excess
maerial being carried off-site by runoff. Do not apply these chemicals just before it
rains.

 Train employecs and subcontractors in proper material usc.
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ACTIVITY: MATERIAL USE (Continue)

REQUIREMENTS
+  Costs (Capital, O&M)
- All of the above are low cost measures.

¢  Maintenance
. Maintenance of this best management practice is minimal.

LIMITATIONS
«  Alternative materials may not be available, suitable, or effective in every case.

REFERENCES

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention: Santa Clara Valley Nonpoint Source Pollution Control Program, 1992; Santa Clara Valley Nonpoint Source-
Pollution Control Program, 1992.

Coastal Nonpoint Pollution Control Program: Program Development and Approva] Guidance, Working Group Working
Paper; USEPA, April 1992.

Storm Water Management for Construction Activities; Developmg Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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ACTIVITY: SPILL PREVENTION AND CONTROL

LES]

Objectives

" Housekesping Practices

Reporting

Never hose down or bury dry material spills. Clean up as much of the material as
possible and dispose of properly. Sec the waste management BMPs in this chapter for
specific information.

Report significant spills to local agencies, such as the Fire Department; they can assist
in cleanup.

Federal regulations require that any significant oil spill into a water body or onto an
adjoining shoreline be reported to the National Response Center (NRC) at 800-424-
8802 (24 bour). .

Contain Waste
m Minimize Disturbed Areas
Stabllize Disturbed Arsas
] Protect Slopes/Channels
Control Site Perimeter
Control Internal Erosion
DESCRIPTION Targeted Pollutants
| Prevent or reduce the discharge of pollutants to storm water from leaks and spills by O Sedi
reducing the chance for spills, stopping the source of spills, containing and cleaning up iment
spills, properly disposing of spill materials, and training employees. O Nutrients
: @ Toxic Msterials
This best management practice covers only spill prevention and control. However, CA10 © Oil& Greas
(Material Delivery and Storage) and CA11 (Material Use), also contain uscful informa- e
tion, particularly on spill prevention. For information on wastes, see the wasle manage- Q Fioatable Msterials
ment BMPs in this chapter. QO Other Construction
Waste ’
APPROACH ,
The following steps will help reduce the storm water impacts of leaks and spills: @ Likely to Have
w2 sy Significant impact
« Different materials pollute in different amounts. Make sure that each employee QO Probable Low or
knows what a "significant spill” is for each material they use, and what is the appro- Unknown Impact
priate response for "significant and "insignificant” spills. implementation
Requirements
+  Hazardous materials and wastes should be stored in'covered containers and protected QO Caphal Costs
from vandalism. © O&M Costs
« Place a stockpile ?f spill clcanup. materials where it will be readily accessible. O Maintenance
. Trzu-n mn:loyecs n;?bs;zm:;son and cleanup. © Training
[} | )es] IS .
gnle Tespo Q Ssubtabliity for
Slopes >5%
Cleanup ] ]
+  Clean up leaks and spills immediately.
«  On paved surfaces, clean up spills with as little water as possible. Use a rag for small
spills, a damp mop for general cleanup, and absorbent material for larger spills. If the
spilled material is hazardous, then the used cleanup materials are also hazardous and
must be sent o either a certified laundry (rags) or disposed of as hazardous waste. ® High O Low

Construction Handbook
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ACTIVITY: sPILL PREVENTION AND CONTROL (Continue) 1

Use the following measures related to specific activities:

«  If maintenance must occur on-site, use a designated area and/or a secondary containment, located away from
drainage courses, (0 prevent the runon of storm water and the runoff of spills.

«  Regularly inspect on-site vehicles and equipment for leaks, and repair immediately.

«  Check incoming vehicles and equipment (including delivery trucks, and employee and subcontractor vehicles) for
leaking oil and fluids. Do not allow leaking vehicles or equipment on-site.

«  Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks when removing or
changing fluids.

»  Place drip pans or absorbent materials under paving equipment when not in use.

«  Use adsorbent materials on small spills rather than hosing down or burying the spill. Remove the adsorbent materi-
als promptly and dispose of properly.

«  Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip pans or other open
containers lying around.

«  Oil filters disposed of in trash cans or dumpsters can leak oil and pollute storm water. Place the oil filter in a funnel
over a waste oil recycling drum to drain excess oil before disposal. Oil filters can also be recycled. Ask your oil
supplier or recycler about recycling oil filters. '

«  Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries, even if you think all
the acid has drained out. If you drop a battery, treat it as if it is cracked. Putitinto the containment area until you
are sure it is not leaking.

s If fueling must occur on-site, use designated areas, located away from drainage courses, o prevent the runoa of
storm water and the runoff of spills. '

« Discourage “topping-off” of fuel tanks. _

e  Always use secondary containment, such as a drain pan, when fueling (o caich spills/leaks,

REQUIREMENTS
«  Costs (Capital, O&M) ‘
- Prevention of leaks and spills is inexpensive. Treatment and/or disposal of contaminated soil or water can be
quite expensive.
»  Maintenance
- Keep ample supplies of spill control and cleanup materials on-site, near storage, unloading, and maintenance
areas.
- Update your spill prevention and control plan and stock cleanup materials as changes occur in the types of
. chemicals on-site. .

LIMITATIONS
e If necessary, use a private spill cleanup company.

REFERENCES .
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992; Santa Clara Valley Nonpoint Source

Pollution Control Program, 1992.

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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ACTIVITY: SOLID WASTE MANAGEMENT

Graphic: North Central Texas COG, 1993

Objectives
Housekeeping Practices
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION ' .
Prevent or reduce the discharge of pollutants 10 SLOMM Water from solid or construction
waste by providing designated waste collection areas and containers, arranging for regular
disposal, and training employees and subcoatractors.

APPROACH .

Solid waste is one of the major pollutants resulting from construction. Construction debris

includes: . ) .

e  Solid waste generated from trees and shrubs removed during land clearing, demolition
of existing structures (rubble), and building construction;

«  Packaging materials including wood, paper and plastic; : . ,

«  Scrap or surplus building materials including scrap metals, rubber, plastic, glass
pieces, and masonry products; and

« Domestic wastes including food containers such as beverage cans, coffee cups, paper
bags, and plastic wrappers, and cigarettes.

The following steps will help keep a clean site and reduce storm water pollution:

o Select designated waste collection areas on-site.

o Inform trash hauling contractors that you will accept only water-tight dumpsters for
on-site use. Inspect dumpsters for leaks and repair any dumpster that is not water
tight.

|« Locate containers in a covered area and/or in a secondary containment.

1. Provide an adequate number of containers with lids or covers that can be placed over
the container to keep rain out or 1o prevent loss of wastes when it’s windy.

o  Plan for additional containers and more frequent pickup during the demolition phase
of construction.

«  Collect site trash daily, especially during rainy and windy conditions.

. Erosion and sediment control devices tend to collect litter. Remove this solid waste
promptly.

e Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals
(acids, pesticides, additives, curing compounds) are not disposed of in dumpsters
designated for construction debris.

o  Salvage or recycle any useful material, For example, trees and shrubs from land
clearing can be used as a brush barrier (see ESC53), or converted into wood chips,
then used as mulch on graded areas (see ESC11).

1. Do not hose out dumpsters on the construction site. Leave dumpster cleaning to trash
bauling contractor.

o  Arrange for regular waste collection before containers overflow.

Targeted Pollutants

Sediment
Nutrients

- Toxic Materials
Oil & Grease
Floatable Materials

Other Construction
Waste

00000

Likely to Have
Signlificant Impact

Probable Low or

Unknown Impact

Implementation
Requirements
QO Ccapital Costs
O oaMcosts
@ Maintenance
@ Training

O suitabllity for
Slopes >5%

@ High O Low
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ACTIVITY: soLID WASTE MANAGEMENT (Continue) W

«  If a container does spill, clean up immediately.

«  Make sure that construction waste is collected, removed, and disposed of only at authorized disposal areas.

e Train employees and subcontractors in proper solid waste management.

. '];or-a.quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40, Employee/Subcontractor
raining.

REQUIREMENTS
o Costs (Capital, O&M) :
- All of the above are low cost measures.
¢ Maintenance
- Collect site trash daily.
- Inspect construction waste area regularly.
. Arrange for regular waste collection.

LIMITATIONS
¢ There are no major limitations to this best management practice.

REFERENCES :
Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa

County, AZ, September 1992.

Processes, Procedures, and Methods to Control Pollution Resulting from all Construction Activity; USEPA, 430/9-73-
007, 1973.

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.

Construction Handbook 4-16 AMarch 1993
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ACTIVITY: HAZARDOUS WASTE MANAGEMENT

Graphic: North Central Texas COG, 1893

Objectives

Housekeeping Practices
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION .
Prevent or reduce the discharge of pollutants to storm water from hazardous waste through
proper material use, wasle disposal, and training of employees and subcontractors.

APPROACH

Many of the chemicals used on-site can be h;u.ardous materials which become hazardous
waste upon disposal. These wastes may include:

¢  Paints and solvents;

«  Petroleum products such as oils, fuels, and grease;

o Herbicides and pesticides;

«  Acids for cleaning masonry; and

« Concrete curing compounds.

In addition, sites with existing structures may contain wastes which must be disposed of in
accordance with Federal, State, and local regulations. These wastes include:

«  Sandblasting grit mixed with lead-, cadmium-, or chromium-based paints;
»  Asbesios; and

o PCBs (particularly in older transformers).

The following steps will belp reduce storm water pollution from hazardous wastes:

e Use all of the product before disposing of the container.

e Do not remove the original product label, it contains important safety and disposal
information. .
« Do not over-apply herbicides and pesticides. Prepare only the amount needed.
Follow the reconmended usage instructions. Over-application is expensive and
environmentally barmful. Apply surface dressings in several smaller applications, as
opposed to one large application, to allow time for infiltration and to avoid excess '
material being carried off-site by runoff. Do not apply these chemicals just before it
rains. People applying pesticides must be certified in accordance with Federal and
State regulations.
+ Do not clean out brushes or rinse paint containers into the dirt, strect, gutier, storm
drain, or stream. "Paint out” brushes as much as possible. Rinse water-based paints
10 the sanitary sewer. Filter and re-usc thinners and solvents. Dispose of excess oil-
based paints and sludge as bazardous waste.

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materisis

Other Cahstructian
Waste

000000

Likely to Have
Significant Impact

Probable Low or
Unknown impact

O e

Implementation
Requirements
QO Capital Costs
O o&McCosts
@ Maintenance
G Training

QO suktability for
Slopes >5%

@® High O Low

Practices
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ACTIVITY: HAZARDOUS WASTE MANAGEMENT (Continue) | \

| ¢ select designated hazardous waste collection areas on-site.

| . Hazardous materials and wastes should be stored in covered containers and protected from vandalism.

. Place hazardous waste containers in secondary containment.

« Do not mix wasles, this can cause chemical reactions, make recycling impossible, and complicate disposal.

« Recycle any useful material such as used oil or water-based paint.

« Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids, pesticides, additives, curing
compounds) are not disposed of in dumpsters designated for construction debris.

» Arange for regular waste collection before containers overflow.

«  Make sure that hazardous waste (e.g. excess oil-based paint and sludges) is collected, removed, and disposed of only
at authorized disposal areas.

» For a quick reference on disposal allemnatives for specific wastes, see Table 4.2, CA40, Employee/Subcontractor
Training. :

Teaini

« Train employees and subcontractors in proper hazardous waste management.

¢ Warning signs should be placed in areas recently treated with chemicals.

« Place a stockpile of spill cleanup materials where it will be readily accessible.

« 1f a container does spill, clean up immediately.

REQUIREMENTS

« Costs (Capital, O&M)
. All of the above are low cost measures.

s  Maintenance
- Inspect hazardous waste receptacles and area regularly.
- Arrange for regular hazardous waste collection.

LIMITATIONS
e Hazardous waste that cannot be reused or recycled must be disposed of by a licensed hazardous waste hauler.

REFERENCES
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992.

Processes, Procedures, and Methods o Control Pollution Resulting from all Constructi;)n Activity; USEPA, 430/9-73-
007, 1973.

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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[linimize Disturbed Areas

Objectives

Housekeeping Practices

Contain Waste

Stabilize Disturbed Area

Protect Slopes/Channels
Control Site Perimeter

Conirol Internal Erosion

DESCRIPTION .

Prevent or reduce the discharge of pollutants to storm water from contaminated soil and
bighly acidic or alkaline soils by conducting pre-construction surveys, inspecting excava-
tions reguilarly, and remediating contaminated soil promptly.

APPROACH

Contaminated soils may occur on your site for several reasons including:

o  Past site uses and activities;

e Detected or undetected spills and leaks; and

« Acid or alkaline solutions from exposed soil or rock formations high in acid or
alkaline-forming elements.

Most developers conduct pre-construction environmental assessments as a matter of
routine. Recent court rulings holding gontractors liable for cleanup costs when they
unknowingly move contaminated soil, highlight the need for contractors (O confirm that a
site assessment is completed before earth moving begins.

The following steps will help reduce storm water pollution from contaminated soil:

e Conduct thorough site planning including pre-construction geologic surveys.

« Look for contaminated soil as evidenced by discoloration, odors, differences in soil
properties, abandoned underground tanks or pipes, or buried debris.

«  Prevent leaks and spills to the maximum exient practicable. Contaminated soil can be
expensive to treat and/or dispase of properly. However, addressing the problem
before construction is much less expensive than after the structures are in place.

o Test suspected soils at a certified laboratory.

e If the soil is contaminated, work with the local regulatory agencies to develop options
for treatment and/or disposal.

For a quick reference on disposal alternatives for specific wastes, see Table 4.2,
CA40, Employee/Subcontractor Training.

REQUIREMENTS
e Costs (Capital, O&M)
. Prevention of leaks and spills is inexpensive. Treatment and/or disposal of
contaminated soil can be quile expensive.
e  Maintenance
- Inspect excavated areas daily for signs of contaminated soil.

Targeted Pollutants

@ Sediment
Nutrients

Toxic Materials

Oil & Grease
Fiostable Materials

Other Construction
Waste

(oYoJoX J©

Likely to Have
Signlificant Impact

Probable Low or
Unknown Impact

ONN

Implementation
Requirements
Capital Costs
O&M Costs
Msintenance

Training

Suitabllity for
Slopes >5%

00000

@ High O Low

- lmplement CAl2, Spill Prevention and Control, to prevent leaks and spills as Best
much as possible. Managemen
Practices
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ACTIVITY: CONTAMINATED SOIL MANAGEMENT (Continue)

LIMITATIONS
«  Contaminated soils that cannot be treated on-site must be disposed of off-site by a licensed hazardous waste hauler.

«  The presence of contaminated soil may indicate contaminated water as well. See CAl (Dewatering Operations) in
this chapter for more information. '

REFERENCES ‘
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992.

Processes, Procedures, and Methods to Control Pollution Resulting from all Construction Activity; USEPA, 430/9-73-
007, 1973.

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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ACTIVITY: CONCRETE WASTE MANAGEMENT

e aei=1ll[l} SIENEN=

=(l = HEE = =

Objectives
Housekeeping Practices
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION

Prevent or reduce the discharge of poliutants (o storm water from concrete waste by -
conducting washout off-site, performing on-site washout in a designated area, and training
employees and subcontractors.

APPROACH

The following steps will belp reduce storm water pollution from concrete wastes:

«  Store dry and wet materials under cover, away from drainage areas.

«  Avoid mixing excess amounts of fresh concrete or cement on-site.

«  Perform washout of concrete trucks off site or in designated areas only.

« Do not wash oul concrete trucks into storm drains, open ditches, streets, or streams.

« Do not allow excess concrete (0 be dumped on-site, except in designated areas.

«  For on-site washout:

. Jocate washout area at least 50 feet from storm drains, open ditches, or waler
bodies. Do not allow runoff from this area by constructing a temporary pit or
bermed area large enough for liquid and solid waste;

. wash out wastes into the lemporary pit where the concrele can set, be broken up,
and then disposed of properly.

« When washing concrete to remove fine particles and expose the aggregate, avoid
creating runoff by draining the water o a bermed or level area.

« Do not wash sweepings from cxposed aggregate concrete into the street Of stofm
drain. Collect and return sweepings to aggregate base stock pile, or dispose in the
trash.

e Train employees and subcontraciors in proper concrete wasle management.

«  For a quick reference on disposal alternatives for specific wastes, see Table 4.2,
CA40, Employee/Subcontractor Training.

REQUIREMENTS
« Costs (Capital, O&M)
- All of the above are Jow cost measures.
« Maintenance
- Inspect subcontractors to ensurc that concrete wastes are being properly man-
aged.
- Ifg using a temporary pit, dispose bardened concrete on a regular basis.

LIMITATIONS .
.  Off-site washout of concrete wastes may not always be possible.

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

000000

Likely to Have
- Significant Impact

QO Probabie Low or

Unknown Impact

Implementation

Requirements
QO caphal Costs
O 0&M costs
@ Maintenance
@ Training

QO suitabllity for
Slopes >5%

Practices
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ACTIVITY: CONCRETE WASTE MANAGEMENT (Continue)

REFERENCES _
Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa
County, AZ, July 1992.

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992.

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management
Practices, EPA 832-R-92005; USEPA, April 1992.
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ACTIVITY: SANITARY/SEPTIC WASTE MANAGEMENT

Objectives

Housekeeping Practices
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter

Control Intemal Erosion

DESCRIPTION - .

Prevent or reduce the discharge of pollutants to storm water from sanitary/septic waste by
providing convenient, well-maintained facilities, and arranging for regular service and
disposal. ;

APPROACH

Sanitary or septic wastes should be treated or disposed of in accordance with State and

local requirements. These requirements may include:

« Locale sanitary facilities in a convenient location.

e Untreated raw wastewater should never be discharged or buried.

« Temporary scplic systems should treat wastes to appropriate levels before discharging.

« If using an on-site disposal sysiem (OSDS), such as a septic system, comply with local
bealth agency requirements.

e Temporary sanitary facilities that discharge to the sanitary sewer system should be
properly connected to avoid illicit discharges.

« If discharging to the sanitary sewer, contact the local wastewater treatment plant for
their requirements, :

«  Sanitary/septic facilities should be maintained in good working order by a licensed
service. ‘

«  Arrange for regular waste collection by a licensed hauler before facilities overflow.

For a quick reference on disposal aliernatives for specific wastes, see Table 4.2,
CA40, Employee/Subcontractor Training.

REQUIREMENTS
+  Costs (Capital, 0&M)
- All of the above are low cOSt measures.
« Maintenance
- Inspect facilities regularly.
- Arrange for regular waste collection.

LIMITATIONS
«  There are no major limitations to this best management praclice.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites; Flood
Control District of Maricopa County, AZ, September 1992.

Storm Water Management for Construction Activities, Developing Pollution Prevention

Plans and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

000000

Other Construction
Waste

Ukely to Have
Significant impact

Probable Low or
Unknown Impact

O

Implementation
Requirements
O Capital Costs
O o0&McCosts
@ Msintenance
O Tralning

Q Subabliity for
Slopes >5% -

Practices
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ACTIVITY: VEHICLE AND EQUIPMENT CLEANING

Graphic: North Central Texas COG, 1933

Contain Wah

Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

' Contro Site Perimeter

Objectives j

Cont Internal Erosion_

DESCRIPTION '
Prevent or reduce the discharge of pollutants to storm water from vehicle and equipment
cleaning by using off-site facilities, washing in designated, contained areas only,. climinat-
ing discharges 1o the storm drain by infiltrating or recycling the wash water, and/or
training employees and subcontractofs.

APPROACH .

«  Use off-site commercial washing businesses as much as possible. Washing vehicles
and equipment outdoors or in areas where wash water flows onto paved surfaces or
into drainage pathways can pollute storm water. If you wash a large number of
vehicles or pieces of equipment, consider conducting this work at an off-site commer-
cial business. These businesses are better equipped to bandle and dispose of the wash
waters properly. Performing this work off-site can also be economical by eliminating
the need for a separate washing operation at your site.

« If washing must occur on-site, use designated, bermed wash areas to prevent wash
water contact with storm water, creeks, rivers, and otber water bodies. The wash area
can be sloped for wash water collection and subsequent infiltration into the ground.

e  Use as little water as possible to avoid having to install erosion and sediment controls
for the wash ared.

«  Use phosphate-free, biodegradable soaps. .

« Educate employees and subcontractors on pollution prevention measures.

« Do not permit steam cleaning on-site. Steam cleaning can generate significant

. pollutant concentrations.

« For a quick reference on disposal alternatives for specific wastes, see Table 4.2,

CA40, Employee/Subcontractor Training.

REQUIREMENTS
o Costs (Capital, O&M)
- Al of the above are low cost measures.
e Maintenance
. Minimal, some berm repair may be necessary.

LIMITATIONS .

o Even phosphate-free, biodegradable soaps have been shown to be toxic to fish before
the scap degrades.

« Sending vehicles/equipment off-site should be done in conjunction with ESC24
(Stabilized Construction Entrance).

REFERENCE

Targeted Pollutants
Sediment
Nutrients

Toxic Materials
Oil & Grease

000000

Waste

Floatable Msaterials
Other Construction

Likely to Have
Significant impact

Probable Low or
Unknown Impact

0)

Implementation

Requlrements
@ Capiial Costs
O ozMcosts
(= Maintenance
O Tralning

QO sukability for
Slopes >5%

@ High

QO Low

CA30

Swisher, R.D., 1987. Surfactant Biodegradation, Marcel Decker Corporation

Best \
Managemen§
Practices
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ACTIVITY: VEHICLE AND EQUIPMENT FUELING

Objectives

ousekeping Practices>

Contain Waste

All of the above measures are low cost, except for the capital costs of above
ground tanks that meet all local environmental, zoning, and fire codes.
Maintenance

- Keep ample supplies of spill cleanup materials on-site.

- Inspect fucling areas and storage tanks on a regular schedule.

{} LIMITATIONS .
« Sending vehicles/equipment off-site should be done in conjunction with ESC24
(Stabilized Construction Entrance).

Minimize Disturbed Areas
Stabilize Disturbed Areas
— Protect Slopes/Channels
o Control Site Perimeter
Control Internal Erosion
DESCRIPTION Targeted Pollutants °
Prevent fuel spills and leaks, and reduce their impacts to storm water by using off-site .
facilities, fueling in designated areas only, enclosing or covering stored fuel, implementing O Sediment
spill controls, and training employees and subcontraclors. O Nutrients
APPROACH @ Toxic Materials
o Use off-site fueling stations as much as possible. Fueling vehicles and equipment @ 0Oil& Grease
outdoors or in areas where fuel may spill/leak onto paved surfaces or into drainage O Flostsble Materials
pathways can pollute siorm waler. If you fuel a large number of vehicles or pieces of 0O ,
cquipment, consider using an off-site fueling station. These businesses are betier ?vl:;:Constmclian
equipped to handle fuel and spills properly. Performing this work off-site can also be
economical by eliminating the need for a separate fueling area at your site.
. R . . @ Likely to Have
«  If fueling must occur on-site, use designated areas, located away from drainage Significant Impact
courses, 10 prevent the runon of storm water and the nmpﬁ of spills. O Probable Low or
e Discourage “lopping-off” of fuel tanks, Unknown Impact
[} 3 % l .
A]wa};.; 313:/1 s;cl;ndary containment, such as a drain pan or drop cloth, when fueling to Implementation
) Requir
«  Place a stockpile of spill cleanup materials where it will be readily accessible. equirements
«  Use adsorbent materials on small spills rather than hosing down or burying the spill. @ Capital Costs
Remove the adsorbent materials promptly and dispose of properly. QO o0&M Costs
«  Carry out all Federal and State requirements regarding stationary above ground storage] @ Maintenance
- : @ Tralnin
«  Avoid mobile fueling of mobile construction equipment around the site; rather, ¢
transport the equipment to designated fueling areas. With the exception of tracked O g;-'a"abm‘y for
equipment such as bulldozers and perhaps forklifts, most vehicles should be able to pes >5%
wravel to a designated arca with litde lost time. .
«  Train employees and subcontractors in proper fueling and cleanup procedures.
«  For a quick reference on disposal allernatives for specific wastes, see Table 4.2, CAA4Q,
Employee/Subcontractor Training.
® High O Low
REQUIREMENTS
e  Costs (Capital, O&M)

Practices
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE

Graphic: North Central Texas COG, 1983

oking Practices

| Objectives

Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter
Control Internal Erosion
DESCRIPTION _ _ Targeted Pollutants
Prevent or reduce the discharge of pollutants to storm water from vehicle and equipment o ]
maintenance by running a “dry site”. This involves using off-site facilities, performing : Sediment
work in designated areas only, providing cover for materials stored outside, checking for O Nuirients
leaks and spills, containing and cleaning up spills immediately, and training employees and O Toxic Materials
subcontraclors. - © 0il & Grease
APPROACH O Flostable Materials
»  Keep vehicles and equipment clean, don't allow excessive build-up of oil and grease. O Other Construction
+  Use off-site repair shops as much as possible. Maintaining vehicles and equipment : Waste
outdoors or in areas where vehicle or equipment fluids may spill or leak onto the
ground can pollute storm water. If you maintain a large number of vehicles or pieces @ LUikely to Have
of equipment, consider using an off-site repair shop. These businesses are better Significant impact
equipped to handle vehicle fluids and spills properly. Performing this work off-site QO Probabls Low or

can also be economical by eliminating the need for a separate maintenance area.

Unknown impast

« If maintenance must occur on-site, use designated areas, located away from drainage
courses, to prevent the runon of storm water and the runoff of spills.

«  Always usc secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

s+  Place a stockpile of spill cleanup materials where it will be readily accessible.

o Use adsorbent materials on small spills rather than hosing down or burying the spill.
Remove the adsorbent materials promptly and dispose of properly.

+ Regularly inspect on-site vehicles and equipment for leaks, and repair immediately.

«  Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or
equipment on-site.

o Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze,
cleaning solutions, automotive batteries, hydraulic, and transmission fluids.

« ‘Train employees and subcontractors in proper maintenance and spill cleanup proce-
dures.

» For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40,
Employee/Subcontractor Training.

REQUIREMENTS

e  Costs (Capital, O&M)
- All of the above are low cost measures.

. Mot
- Keep ample supplies of spill cleanup materials on-site.
- Inspect maintenance areas on a regular schedule.

implementation
Requirements
O cCaphalCosts
O oaMcosts
O Maintenance
@ Training

QO subtability for
Slopes >5%

@ Hgh QO Low

BestY
Managemen
Practices
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE (Continue) |

LIMITATIONS _ _ ‘
«  Sending vehicles/equipment of f-site should be done in conjunction with ESC24 (Stabilized Construction Entrance).

Outdoor vehicle or equipment maintenance is a potentially significant source of storm walter pollution. Activities that
can contaminate storm water include engine repair and service, particularly changing or replacement of fluids, and
outdoor equipment storage and parking (dripping engines). For further information on vehicle or equipment servicing,
see CA30, Vehicle and Equipment Cleaning, and CA31, Vehicle and Equipment Fueling.

Listed below is further information if you must perform vehicle or equipment maintenance on-site.

Parts are often cleaned using solvents such as trichloroetbylene, 1,1,1-trichlorocthane, or methylene chloride. Many of
these parts cleaners are barmful and must be disposed of as a bazardous waste. Reducing the number of solvents makes
recycling easier and reduces hazardous waste management costs. Often, one solvent can perform a job as well as two
different solvents. Also, if possible, eliminate or reduce the amount of bazardous materials and waste by substituting
non-hazardous or less hazardous materials. For example, replace chlorinated organic solvents (1,1,1-trichloroethane,
methylene chloride, ctc.) with non-chiorinated solvents. Non-chlorinated solvents like kerosene or mineral spirits are
less. toxic and Jess expensive to dispose of properly. Check list of active ingredients to see whether it contains chlori-
nated solvents. The “chlor” term indicates that the solvent is chlorinated. ‘Also, try substituting a wire brush for solvents
to clean parts. ' '

Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous and non-hazardous wastes
separate, do not mix used oil and solvents, and keep chlorinated solvents (like 1,1,1-trichloroethane) separate from non-
chlorinated solvents (like kerosene and mineral spirits). Prompty transfer used fluids to the proper waste or recycling
drums. Don't leave full drip pans or other open containers lying around.

Oil filters disposed of in trash cans or dumpsters can leak oil and contaminate storm water. Place the ol filter in & funnel
over a waste oil recycling drum to drain excess oil before disposal. Oil filters can also be recycled. Ask your oil
supplier or recycler about recycling oil filters. ’ : :

Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it into dumpsters. Allow
coatings to dry or harden before disposal into covered dumpsters.

Store cracked batteries in a non-leaking secondary container. Do this with all cracked batieries, even if you think all the
acid has drained out. If you drop a battery, treat it as if it is cracked. Put it into the containment area until you are sure it
is not leaking, ‘

Do not bury used tires.

REFERENCES 4

Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa
County, AZ, September 1992.

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution
Prevention: Santa Clara Valiey Nonpoint Source Pollution Control Program, 1992,

Coastal Nonpoint Pollution Control Program: Prdgram Development and Approval Guidance, Working

Group Working Paper; USEPA, April 1992.
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Objectivas
Hinim Disturbed .aas
Stabilize Disturbed Arsas

Protect Slopas/Channals

F ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING

Control Site Perimetar

Control Internal Eresion

DESCRIPTION
Employes/subcontractor raining, like maintenance or a piece of equipment, is not so much a best management pracuce as |-
it is a method by which to implement BMPs. This fact sheet highlights the importance of training and of integrating the |
elements of employes/subcontractor training from the individual source controls into 2 comprehensive training program
as part of a company's Storm Water Pollution Prevention Plan (SWPEP).

The specific employee/subcontractor training aspects of each of the source controls are highlighted in the individual fact
sheets. The focus of this fact sheet is more general, and includes the overall objectives and approach for assuring
employee/subcontractor training in storm water pollution prevention. Accordingly, the organization of this fact sheet
differs somewhat from the other fact sheets in this chapter.

OBJECTIVES )

Employee/subcontractor training shouid be based on four objectives: :

»  Promote a clear identification and understanding of the problem, including activities with the potential to pollute
storm waler;

+  Identify solutdons (BMPs);.

»  Promots employee/subcontractor ownership of the problems and the soludons; and

» Integrate employee/subcontractor feedback into training and BMP implementarion.

APPROACH

+ Integrate training regarding storm water quality management with existing training programs that may be required for
your business by other regulations such as: the Iliness and Injury Prevention Program (IPP) (SB 198) (California ’
Code of Regulations Title 8, Section 3203), the Hazardous Waste Operations and Emergency Response
(HAZWOPER) standard (29 CFR 1910.120), the Spill Prevention Control and Countermeasure (SPCC) Plan (40
CFR 112), and the Hazardous Materials Management Plan (Business Plan) (California Health and Safety Code,
Secton 6.95).

«  Businesses, particularly smaller ones that may not be regulated by Federal, State, or local regulations, may use the
information in this Handbook to develop a training program to reduce their potential to pollute storm water.

«  Use the quick reference on disposal alternatives (Table 4.2) to train employes/subcontractors in proper and consistent

methods for disposal.
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ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING (Continue)

Consider posting the quick reference table around the job site or in the on-site office wrailer to reinforce iwraining.
Train employee/subcontractors in standard operating procedures and spil} cleanup techniques described in the fact
sheets. Employee/subcontractors trained in spill containment and cleanup should be present during the loading/
unloading and handling of materials, _

Personnel who use pesticides should be trained in their use. The California Department of Pesticide Regulation. and
county agricultural commissioners license pesticide dealers, certify pesticide applicators, and conduct on-site

. inspections. _ o S

Proper education of off-site contractors is often overlooked, The conscientious efforts of well trained employee/
subcontractors can be lost by unknowing off-site contractors, so make sure they are well informed about what they
are expected to do on-site, ' .
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REQUIREMENTS

BMP: STORM DRAIN INLET PROTECTION Objectives w
Housskesping Practices
Contain Waste
Minimize Disturbed Areas
W= Stabilize Disturbed Areas
=l Protect Slopes/Channels
ontrol Site Perimetep>
_ Control internal Erosion
GENERAL DEFINITION Targeted Pollutants
Devices of various designs which detain sediment-laden runoff and allow the sediment it to
setile prior to discharge into a storm drain inlet or catch basin. @ Sediment
- TIONS QO Nutrients
SUITABLE APPLICATI .
«  Every storm drain inlet receiving sediment-laden runoff should be protected, either by O Toxic Materials
covering the inlet or promoting sedimentation upstream of the inlet. O 0oil& Grease
@ Floatable Msterials
INSTALLATION/APPLICATION O Other Construction
«  Five types of inlet protection are presented below, however, it is recognized that otber Waste
effective methods and proprietary device, exist and may be selected:
- Filter Fabric Fence: Appropriate for drainage basins Jess than one acre with less @ Likely to Have
than a § percent slope. Significant Impact
. Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs. O ﬁfﬂxk ';0" or
. Gravel and Wire Mesh Filter: Used on curb or drop inlets where construction nknown Impact
equipment may drive over the inlet. '
- Sand bag barrier: Used 1o create a small sediment trap upstream of inlets on l:s;:m:t:g&n
sloped, paved streets. .
. Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap & Capiial Costs
sediment (see Sediment Trap ESC 55). O 0&M Costs
¢ Seclect the appropriate type of inlet protection and design as refemred to or as described =)
in this fact sheet. Maintenance
Use only for drainage arcas smaller than one acre unless a sediment trap first intercepts O Training .
the runoff. Q suhabiiity for
«  Provide area around the inlet for water to pond without flooding structures and Slopes >5%

property.

Maintenance

- Inspect weekly and after each rain.

- Replace clogged filter fabric or stone filters immediately.

. Remove sediment when depth exceeds half the height of the filter, or half the
depth of the sediment trap. :

- Remove as soon as upstream soils are stabilized and streets are swept.

Cost (source: EPA, 1992)

- Average annual cost for installation and maintenance (1 year useful life) is $150
per inlet.

@ High Q Low J

ESC54
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BMP: STORM DRAIN INLET PROTECTION (Continue)

LIMITATIONS
« ‘Drainage area should not exceed 1 acre.

« Runoff will bypass protected inlets on slopes.

« Ponding will occur at a protected inlet, with possible short-term flooding,
e Straw bales are pot effective for inlet protection.
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Additional Information — Storm Drain Inlet Protection \

Storm drain inlet prbwction consists of a sediment filter or an impounding area around or upstream of a storm drain, drop inlet,
or curb inlet. This erosion and sedimentation control BMP prevents excessive sediment from entering storm drainage systems
prior to permanent stabilization of the disturbed area.

All on-site storm drain inlets should be protected. Off-site, inlets should be protecied in areas where construction activity
tracks sediment onto paved areas or where inlets receive runoff from disturbed areas.

Planning

Large amounts of sedimentmay enter the storm drain system when storm drains are installed before the upslope drainage area
is stabilized, or where construction is adjacent to an existing storm drain. Incasesof extreme sedimentloading, the storm drain
itself may clog and lose a major portion of its capacity. To avoid these problems, it is necessary to prevent sediment from
entering the system at the inlets. .

Inlet control measures presentedin this handbook should not be used for inlets draining more than one acre. Runoff from larger
disturbed areas should be first routed through a Temporary Sediment Trap (see ESC 56). Different types of inlet protection
are appropriate for different applications depending on site conditions and the type of inlet. Inlet protection methods not
presented in this handbook should be approved by the local storm water management agency.

General Design and sizing criteria: .
«  Grates and spaces around all inlets should be sealed 10 prevent seepage of sediment-laden water.
e Excavale sediment sumps (where needed)1 to 2 feet with 2:1 side slopes around the inlet.

Installation procedures for filter fabric fence: _

a.  Place 2 inch by 2 inch wooden stakes around the perimeter of the inlet a maximum of 3 feet apart and drive them at least
8 inches into the ground. The stakes must be at least 3 feet long.

b. Excavate a trench approximately 8 inches wide and 12 inches deep around the outside perimeter of the stakes.

c. Stapie the filter fabric (for materials and specifications, see Silt Fence ESC 50) to wooden stakes so that 32 inches of the
fabric extends out and can be formed into the trench. Use heavy-duty wire staples at least one inch in length.

d. Backfill the trench with 3/4 inch or less washed gravel all the way around.

Installation procedure for block and gravel filter: :

a.  Place hardware cloth or comparable wire mesh with one-half inch openings over the drop inlet so that the wire extends
a minimum of 1 foot beyond each side of the inlet structure. 1f more than one strip is necessary, overlap the strips. Place
filter fabric over the wirc mesh. ‘

b. Place concrete blocks lengthwise on their sides in a single row around the perimeter of the inlet, so that the open ends
face outward, not upward. The ends of adjacent blocks should abut. The height of the barrier can be varied, depending
on design needs, by stacking combinations of blocks that are 4 inches, 8 inches, and 12 inches wide. The row of blocks
shouldbcallcasllZinchsSbutncgrcatu‘than%h:chcshigh. .

¢. Place wire mesh over the outside vertical face (open end) of the coacrete blocks to prevent stone from being washed
through the blocks. Use hardware cloth o comparable wire mesh with onc half inch openings. .

d. Pik washed stone against the wire mesh to the top of the blocks. Use 3/4 1o 3 inch gravel.

Installation procedure for gravel and wire mesh filters:
a  Place wire mesh over the drop inlet so that the wire extends a minimum of 1 foot beyond each side of the inlet structure.
Use hardware cloth or comparable wire mesh with one-half inch openings. 1f more than one strip of mesh is necessary,
overlap the strips. Place filter fabric over wire mesh.

ESC54

Construction Handbook 5.81 March, 1993



Additional Information — Storm Drain Inlet Protection \

b. Place 3/4 to 3 inch gravel over the filter fabric/wire mesh. The depth of the gravel should be at _least 12 inches over th(
entire inlet opening (see attached figure).

Installation procedure for sand bag barrier:
a. Use sand bag made of geotextile fabric (not burlap), and fill with 3/4 in. rock or 1/4 in. pea gravel.

Construct on gently sloping street.

Leave room upstream of barrier for water to pond and sediment to settle.

Place several layers of sand bags--overlapping the bags and packing them tightly together.

Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm (e.g., 10-year storm) should
not overtop the curb.

pan g

Maintenance Requiremenis

« For filter fabric fences: Inspections should be made on a regular basis, especially after large storm events. If the
fabric becomes clogged, it should be replaced. Sediment should be removed when it reaches approximately one-half
the height of the fence. 1f a sump is used, sediment should be removed when it fills approximately one-half the
depth of the bole.

o For gravel filiers: If the gravel becomes clogged with sediment, it must be carefully removed from the inlet, and
cither cleaned or replaced. Since cleaning gravel at a construction site may be difficult, use the sediment-laden
stone instead as fill and put fresh stone around the inlet.

«+ The inlet protection should be removed 30 days after the upslope area has been fully stabilized. Any sediment
around the inlet must be carefully removed and disposed.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa

County, Arizona, September 1992. i

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices”, U.S.E.P.A,, April, 1990.

FErosion and Sediment Control Handbook, SJ. Goldman, K. Jackson: T.A. Bursetynsky, P.E., McGraw Hill Book
Company. : .

Manual of Standards of Erosion and Sediment Cootrol Measures, Association of Bay Area Governments, June 1981.

Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters, Worck
Group Working Paper, USEPA, April, 1992.

Stormwater Management Water for the Puget Sound Basin, Washington State Depanment of Ecology, The Technical
Manual - February 1992, Publication # 91-75. :

Storm Water Pollution Prevention Handbook, First Edition, State of California, Department of Transportation Division.
of New Technology, Materials, and Research, October 1992.
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Additional Information — Storm Drain Inlet Protection W
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Additional Information — Storm Drain Inlet Protection
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Additional Information — Storm Drain Inlet Protection \

\DEPTH BELQW TOP OF INLET:

*
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Additional Information — Storm Drain Inlet Protection
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BMP: SCHEDULING Objectives

“Housekeeping Practices_
CWlinimizs isurbod Aress>
CBlablizs Distrbed Aroas>

Protect Slopes/Channels
Control Site Perimeter

ontrol Intemnal Erosion”

DESCRIPTION Targeted Pollutants '

Sequencing the construction project to reduce the amount and duration of soil exposed to :

erosion by wind, rain, runoff, and vehicle tracking. O sediment

QO Nutrients

SUITABLE APPLICATIONS O Toxic Materials

Proper sequencing of construction activities to reduce erosion potential should be incorpo- o)

rated into the schedule of every construction project. Use of other, more costly yet less Oil & Grease

effective, erosion and sedimentation controls, may often be reduced through proper O Filoatable Materisls

construction sequencing. QO Other Construction
Waste

APPROACH :

« Project design considerations: Design project to integrate into existing land contours. @ Likely to Have
Significant regrading of a site will require more costly erosion and sedimentation Significant Impact
coatrol measures and may require that on-site drainage facilities be instailed. Q Probablke Low or

«  Incorporate existing, natural areas: Inventory and evaluate the existing site terrain and Unknown Impact

vegetation. Distrbance of highly erosive natural areas (e.g., steep, unstable slope

areas, watercourses) should be minimized, while protecting other areas may enhance "I;‘z:u';r‘:'r‘nt::;n
site sesthetics. Construction should not disturb these areas (see ESC2).

«  Avoid rainy periods: Schedule major grading operations during dry months. Allow O capital Costs
enough time before rainfall begins to stabilize the soil with vegetation or physical O O&MCosts
means (see ESC 10 to 24) or to install temporary sediment trapping devices (sec ESC O Maintenance
50 to 56). :

«  Practice erosion and sediment control year round: Erosion may be caused during dry O Training
seasons by “freak” rainfall, wind and vehicle tracking. Therefore, keep the site O suitibliity for
stabilized year-round, and retain wet scason sediment trapping devices. Slopes >5%

s Minimize soil exposed at one time: Schedule projects to disturb only small portions
of the site at any one time. Complete grading as soon as possible. Immediately
siabilize the disturbed portion before grading the next portion. Practice staged
seeding—revegetate cut and fill slopes as the work progresses.

« Trenching: Close and stabilize open trenches as soon as possible. Sequence trcnc.:h- ® Hgh O Low
ing projects so that most open poruons of the trench are closed before new trenching
is begun.
ESC1
REQUIREMENTS
e Cost

. Construction scheduling to reduce erosion may increase other construction costs
due 10 reduced economies of scale in performing site grading. The cost-effec-

tiveness of scheduling techniques should be compared with the other, less Best \
cflective erosion and sedimentation controls to achieve a cost-cffective balance. Managementf)

Practices
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BMP: SCHEDULING ( Continue) | |

LIMITATIONS
There are no significant limitations to the use of this BMP.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona - 1992.

Erosion and Sediment Control Guidelines for Developing Areas in Texas, U.S, Department of Agriculture, Soil Conser-
vation Service, Fort Worth, Texas - 1976.

Storm Water Management for Construction Activites. Developing Pollution Prevention Plans and Best Management
Practices, U.S. Environmental Protection Agency, Office of Water (EPA 832-R-92-005) - September, 1992,

Virginia Erosion and Sediment Control Handbook, Third Edition, Virginia Department of Conservation and Recreation,
Division of Soil and Water Conservation - 1992.
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BMP: PRESERVATION OF EXISTING VEGETATION

Objectives \
Housekeeping Practices

Contain Waste

Jinimize Disturbed Area
Stabilize Disturbed Ares

Protect Slopes/Channel
Control Site Perimeter

- Inspection and maintenance requirements for protection of vegetation are low.

- During construction the limits of grading or disturbance should be clearly marked
at all times,

- Irrigation or maintenance of native
cations on the Landscape Plan.

¢ Cost

. There is little cost associated with preserving existing vegetation if properly
planned during the project design, and may yield aesthetic benefits which
enhance property values.

trees or vegetation should conform to specifi-

LIMITATIONS

«  Requires forward planning by the owner/developer, contractor and design staff,

«  For sites with diverse topography, it is often difficult and expensive 10 save existing
trees while grading the site satisfactorily for the planned development.

Control Internal Erosion

GENERAL DESCRIPTION Targeted Pollutants

Carefully planned preservation of existing vegelation minimizes the potential of removing @ Sediment

or injuring existing trees, vines, shrubs and/or grasses that serve as erosion controls. O Nutrients

SUITABLE APPLICATIONS QO Toxic Materials

«  Areas within site where no construction aclivity occurs, or occurs at a later date. - O Ol & Gresse

« Sensitive areas where natural vegetation exist and should be preserved, such as: steep .
slopes, watercourses, and buildir%g sites in wooded areas. O Flostable Materials

«  Areas where local, state and federal government requires preservation, such as: vernal QO Other Construction
pools, wedands, marshes, certain oak trees, elC. Waste

INSTALLATION/APPLICATION CRITERIA @ Ukely to Have

«  Clearly mark, flag or fence vegetation or areas where vegetation should be preserved. o Slgnificant Impact

«  Prepare landscaping plans which include as much existing vegetation as possible and ka";‘,’:'i‘n';;'; o
state proper care of this vegetation both during and after construction.

«  Define and protect with berms, fencing, signs, eic, 3 setback area from vegetation {0 Implementation
be preserved. Setback area size should be based on the location, species, size, age and Requirements
potential impact of adjacent construction activities or permanent improvements.

«  Proposed landscaping plans which do not include plant species that compete with the O caphtal Costs
existing vegetation. O o0&McCosts

« Do not locate construction traffic routes, spoil piles, etc., where significant adverse O Maintenance
impact on existing vegelation may occur.

Q Tralning

REQUIREMENTS @ Suiktability for

e Maintenance Siopes >5%

@ High QO Low

ESC2

Practices\}
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Additional Information — preservation of Existing Vegetation \

The best way o prevent excessive erosion is to not disturb the land. On a construction site, where extensive land
disturbance is necessary, a reasonable BMP would be to not disturb land in sensitive areas of the site which need not be
altered for the project to be viable (e.g., natural watercourses, steep slopes), and to design the site to incorporate particu-
larly unique or desireable exisling vegelation into the site landscaping plan. Clearly marking and leaving a buffer area
around these unique areas will both help (o preserve these areas as well as take advantage of natural erosion prevention
and sediment trapping in naturally vegetated areas.

Existing vegetation to be preserved on the site must be protected from mechanical and other injury while the land is
being developed. The purpose of protecting existing vegetation is (o insure the survival of desirable vegetation for
shade, beautification, and erosion protection. Mature vegetation has extensive root systems that help to hold soil in
place, thus reducing erosion. Also, vegetation helps 10 keep soil from drying rapidly and becoming susceptible to
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed within a defined area
around the vegetation. For trees, no construction activity should occur within the drip line of the tree,

The following criteria may be used for deciding which vegetation will remain on the site:

«  Aesthetic values: Consideration should be given 1o foliage, flowering habits, bark and crown characteristics (for
trees).

e Freedom from disease and rot.

+ Life span of trees: Short-lived trees need not be preserved.

« Environmental values: Habitat; screening; and buffers.

« Sudden exposure: Save vegetation which grows in direct sunlight and is able to withstand radiated heat from
proposed buildings and pavement.

«  Space needed: Sufficient space must be provided between the vegetation and any structures, electric and telephone
lines, water and sewer lines, driveways and streets. Mark trees and shrubs with bright paint or ribbon so there is no
doubt as to which trees and shrubs are to be left and protected from damage during construction.

Saving existing vegetation and mature trees on-site, beautifies the area and may save money by reducing new landscap-

ing requirements. Mature trees also increase property values and satisfy consumer aesthetic needs.

Preserving and protecting existing vegetation can ofien result in more stable soil conditions during construction. Careful
site planning and identification of plantings to preserve can provide erosion and sedimentation controls during construc-
tion, and contribute 10 the aesthetics of the development. For example, in Sacramento County a tree ordinance has been
adopted that protects the native California Oak tree. Provisions to protect the tree and its root system during construction
must be specified in the project plans, and an area must be provided where the soil stability may not be disturbed. No
grading or construction storage within the tree dripline is allowed.

Installation/Applicati
Building sites may be planned (o integrate existing vegetation and trees. Construction impacts must be considered.

Trench width for pipe construction projects and the location of permanent structures, such as buildings, needs to be - -
considered when preserving existing vegetation, including mature trees and their root system. Native vegetation should
be preserved since it is able 10 adapt to the climate. The USDA Soil Conservation Service should be contacted about
existing vegetation for sites throughout California. Mature trees are generally preferable to newly planted trees because
of the greater soil stabilization provided by the extensive root system of a mature tree.

Construction Handbook 5.8 March, 1993
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Additional Information — Ppreservation of Existing Vegetation

Methods for protecting existing vegetation and trees:

«  Stake off root system limits (drip line of tree). Some counties limit construction within 5 feet of the tree drip line.

«  Fence off the area to be preserved or along the tree drip line.

« Flag or mark trees 10 remain in place.

« Tree wells and retaining walls (permanent) belp preserve existing vegetation, but must be large enough to protect the
root system (see below).

. For the California Oak tree, no trenching or irrigation should be allowed within the driplines of the tree, since both
these activities are detrimental to the preservation of the tree.

«  Where grading under trees is necessary, excavation and fill should be limited to 1 foot within the driplines.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa

County, Arizona, September-1992.

1 County of Sacramento Tree Preservation Ordinance - September 1981.

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988.
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| Objectives \
BMP: SEEDING AND PLANTING jo }

1 * Housekesping Practices
Contain Wasle
Minimize Disturbed Areas

‘ tabilize Disturbed Ares

TIITTTT \’///V, il / Protect Slopes/Channel
T (//(IIWW /\/}A///\‘w/y

— ' | \E=0 T , =

\ il 1 \ m \] \“H . V“ \\\\ 1 Control Internal Erosion
GENERAL DESCRIPTION . Targeted Poliutants
Seeding of grasses and plantings of trees, shrubs, vines and ground covers provide long- @ Sediment
term stabilization of soil..In some areas, with suitable climates, grasses can be planted for © Nutrients
temporary stabilization. @ Toxic Materials
SUITABLE APPLICATIONS . O 0Oil& Grease
. riate for site stabilization both during construction and post-construction. O Floatable Materials
«  Any graded/cleared areas where construction activities have ceased. O Other Const. : "
«  Open space cut and fill areas. Ws:tre onstruction
»  Steep slopes. '
o  Spoil piles.
. Vegetated swales. ® Lkelyiotiave |
. Landscape commidors. O Probable Low or
e  Stream banks. Unknown Impaci

INSTALLATION/APPLICATION CRITERIA Iimplementation
Type of vegetation, site and seedbed preparation, planting time, fertilization and water Requirements
requirements should be considered for each application. @ Capital Costs

Grasses: : @ O&M Costs

« Ground preparation: fertilize and mechanically stabilize the soil. © Maintenance
«  Tolerant of short-term temperature extremes and waterlogged soil conditions. o T ‘,

«  Appropriate soil conditions: shallow soil base, good drainage, slope 2:1 or flatter. ralning

«  Develop well and quickly from seeds. @ Suihabllity for
« Mowing, imigating, and fertilizing are vital for promoting vigorous grass growth. Slopes >5%
Trees and Shrubs:

o  Selection Criteria: vigor, species, size, shape & wildlife food source.
«  Soil conditions: select species appropriate for soil drainage & acidity.
e  Other Faclors; wind/exposure, temperature extremes, and irrigation needs.

Vines and Ground Covers:

«  Ground preparation: lime and fertilizer preparation.

e  Use proper sceding rates.

«  Appropriate soil conditions: drainage, acidity, slopes.
«  Generally avoid species requiring irrigation.
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BMP: SEEDING AND PLANTING (Continue)

REQUIREMENTS
« Maintenance
- Shrubs and trees must be adequately watered and fertilized and if needed pruned.
- Grasses may need to be watered and mowed.
o Cost: Average annual cost for installation and maintenance (2 year useful life, source: EPA, 1992)
- Seeding: $300 per acre, appropriate for flat slopes-and stable soils.
- Seeding with Mulching: $1,100 per acre, appropriate for moderate to steep slopes and/or erosive soils.
- Trees, shrubs, vines, and ground cover: Cost, applicability based on species used and terrain features.

LIMITATIONS
«  Permanent and temporary vegetation may not be appropriate in dry periods without irrigation.
¢ Fertlizer requirements may have potential to create storm water pollution if improperly applied.
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Additional Information — Seeding and Planting

Permanent seeding of grasses, sodding, and planting of trees, shrubs, vines and ground covers can provide long-term
stabilization of soil. Permanent seeding and planting contributes to long-term site aesthetics and belps reduce erosion by
reducing the velocity of runoff, allowing infiltration to occur, filtering sediments, and by holding soil particles in place.

Seeding and planting should be applied as soon as final grading is done to all graded and cleared areas of the construc-
tion site where plant cover is ultimately desired. For example, vegetation may be established along landscaped corridors
and buffer zones where they may act as filter strips (see TC6 in Chapter 5 of the Municipal Handbook). Additionally,
vegetated swales, stecp and/or rocky slopes and stream banks can also serve as appropriate areas for seeding and
plantings. '

Application of appropriate vegetation must consider: the seedbed or plantbed, proper seasonal planting times, water
requircments fertilizer requirements and availability of the selected vegetation within the project’s region. Permanent
plantings during the construction stage of projects require careful coordination between the local agency inspectors,
project managers, constriction managers, and landscape contractor. Protocols for coordination and implementation
procedures regarding site access, construction staging, and short- and long-term planting areas should be developed prior
to the construction bid process. Where possible, these protocols should be established by and remain the responsibility of
the site owner.

Because of the many available types of plants and ground covers and because site conditions and land use vary so widely
within California, a set of general guidelines is included for installation/application of grasses, trees and shrubs, vines
and ground covers. However, your local municipality, Soil Conservation Service, agricultural extention, or other

resources should be consulted on appropriate species, planting requircments, and maintenance needs for your climate and
soils.

Grasses

Grasses, depending on the type, provide shori-term soil stabilization during construction or can serve as long- term/
permanent soil stabilization for disturbed areas. In general, grasses provide low mainienance (o areas that have been
cleared, graded and mechanically stabilized.

Sclection:
The selection of the grass type is determined by the climate, irrigation, mowing frequency, maintenance effort and soil-
bed conditions. Although grasses provide quick germination and rapid growth, they also have a shallow root system and
are not as effective in stabilizing deep soils, where trees, shrubs and deep rooted ground covers may be more appropriate.
chua]gx"assaamadaptablclothcvariousCalifomiaclimmcs.Rcﬁgumatthccndofth&efactsbectsshowsappro-
priate grasses for regions within California. Blue grass is well adapted throughout California except for in the valley
regions. The blue grass is found on dry, sandy soils that have good drainage. Bermuda grass, on the other hand is well
adapied in the valley region where soils are dry, coarse and beavier. Specific seed mix and/or varieties for each site
should be provided by an approved/qualified plant materials specialist.
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Addi:tional"-’lnf_bfmation — Seeding and Planting

The following steps should be followed to ensure established growth:
1. Select the proper grass for the site. _ |
2. Prepare the seedbed; soil should be fertilized and contain good topsoil or soil at'least a 2:1 or flatter slope.
‘3. Broadcast the seedings in the late fall or early spring. In the late fall, seedings should be planted by mid- Sepiember
" 1o have established grass by the October rainy season. '
4. Initial irrigation will be required often for most grasses, with follow-up irrigation and fertilization as needed.

Mulching may be required in dry climates or during drought years.

Trees & Shrubs

Trees,and shrubs, when properly selected, are low maintenance plantings that stabilize adjacent soils, moderate the
adjacent temperatures, filter air pollutants, and serve as a barrier 10 wind. Some desirable characteristics to consider in
selecting trees and shrubs include: vigor, species, age, size and shape, and use as a wildlife food source and habitat.
Trees and shrubs to be saved should be clearly marked so that no construction activity will take place within the dripline
of the plant. The sites for new plantings should be evaluated. Consider the prior use of the land: adverse soil conditions
such as poor drainage or acidity; exposure to wind; temperature extremes; location of utilities, paved arcas, and security
lighting and traffic problems. :

Jransplanung: ] ‘
Time of Year - Late fall through winter (November to February) is the preferred time for transplanting in most of
California. A

Preparation - Proper digging of a tree/shrub includes the conservation of as much of the root system as possible. Soil
adhering to the roots should be damp when the tree is dug, and kept moist until re-planting. The soil ball should be 12
inches in diameter for each inch of diameter of the trunk. '

Site preparation - Refer to landscape plans and specifications for site and soil preparation, and for ability to coordinate
construction strategy with permanent vegetation.

Supporting the trunk - Many newly planted trees/shrubs need artificial support to prevent excessive swaying.

Watering - Soil around the tree should be thoroughly watered afler the tree is set in place. When the soil becomes dry,
the tree should be watered deeply, but not often. Mulching around the base of the tree is helpful in preventing roots from

drying out.
Vines & Ground Covers

Sclection:

Vines, gromd covers, and low growing plants, that can quickly spread, come in many types, colors, and growth habits.
Some are suitable only as part of a small maintained landscape area, while some can stabilize large areas with little
maintenance. Flowers, which provide little long-term erosion control may be planted to add color and varietal appear-
ances. :
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Additional Information — seecing and Panting

Caution should be exercised in the non-native vegetation because of impacts 10 native vegetation on adjacent lands. For
example, species that may be planted at the construction site can quickly spread and compete with originally undisturbed
vegetation such as the California Poppy and California buckwbeat, both of which complete poorly with introduced
grasses (¢.g., planting wild oats is illegal in California). In addition to stabilizing disturbed soil, vines and ground covers
can perform the following functions: *

1.. Provide attractive cover that does not need mowing.
2. Help to define traffic areas and control pedestrian movement.

Ground covers are plants that naturally grow very close together, causing severe competition for space nutrients and
water. Soil for ground covers should be well prepared. The entire area should be spaded, disced, or rototilled to a depth.
of six to eight inches. Two to three inches of organic material, such as good topsoil or peat, should be spread over the
cntire area.

Planting:
The following steps will belp ensure good plant growth.

Make the plantings following the contours of the land.

Dig the holes 1/3 larger than the plant root bail.

Know what depth to place the plants.

Use good topsoil or soil mixture with a lot of organic matter.

Fill hole 1/3 to 1/2 full, shake plants to settle soil among roots, then water.
Leave saucer-shaped depression around the plant to hold water.

Water thoroughly and regularly. )
Space plants according t0 the type of plant and the extent of covering desired.

00 N Ovth kWb =

There are many different species of vines and ground covers from which to choose, but care must be taken in their

selection. It is essential to select planting materials suited to both the intended use and specific site characieristics. The
plants discussed in this handbook are those which are known to be adapted to California, and commonly available from
commercial nurseries. Additional information can be obtained from local purserymen, landscape architects, and exten-
sion agents. An approved low water use plant list may be obtained from the State Department of Water Resources or the
Soils Conservation Service.

Requircments
Maintenance

General requirements include:

o  Grass maintenance should be minimal to none. Irrigation and regular fertilizing may be required for some types of
grasses. Mowing is only required in areas where aesthetics or fire hazards are a concern.

o Young trees should receive an inch of water each week for the first two years after planting. The tree should be
watered deeply, but not more ofien than once per week.

o Transplanted trees should be fertilized on an annual basis.

«  Proper pruning, watering, and application of fertilizer is necessary to maintain healthy and vigorous shrubs. A heavy
layer of mulch applied around the shrubs reduces weeds and retains moisture.

o Trim old growth as necded to improve the appearance of ground covers. Most covers need once-a-year trimming to

promote growih. ESC10
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Additional Information — seeding and Planting W

Limitat
« Construction activities are likely to injure or kill trees unless adequate protective measures are taken. Direct contact

by equipment is the most obvious problem, but damage is also caused by root stress from filling, excavation, or
compacting too close to trees.

« Temporary seeding can only be viable when adequate time is available for plants to grow and establish.

«  Over fenilizing of plants may cause pollution of storm water runoff.

e Irrigation source and supply may be limiting.

REFERENCES

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, September 1992.

“Draft - Sedimentation and Erosion Control, An Inventory of Curment Practices”, U.SE.P.A., April, 1990,

Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Service - January 1991.

Kiowa Engineering, Interim Erosion and Sedimentation Control for Construction Activities, Urban Drainage and Flood
Control District, Denver, Colorado. .

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Jun 1981.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters, Work
Group Working Paper, USEPA, April, 1992,

Stormwater Management Waler for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988.
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LIMITATIONS
e Wood fiber mulches should be used only in areas with over 20 inches annual precipi-
tation.

»  Organic mulches are not permanent erosion control measures.

«  Mulches tend 1o lower the soil surface temperature, and may delay germination of
some seeds. ‘

, /o Permanent mulches for arid regions should include gravel and decomposed soils.

a Ob i
BMP: MULCHING Jectives
: Housekeseping Practices
/ Contain Waste
/ / / | / / / / Minimize Disturbed Areas
/ / ' / _ L——Mulching |CGtabilize Disturbed Areas>
. _ ’. Protect Slnl ‘
Control Site Perimeter
------- Control Internal Erosion
GENERAL DESCRIPTION Targeted Pollutants
Mulching is used to temporarily and permanently stabilize cleared or freshly secded areas. @ Sediment
Types of mulches include organic materials, straw, wood chips, bark or other wood fibers, S Nutri
decomposed granite, and gravel. utrients
QO Toxic Materials
SUITABLE APFLICATIONS O 0il & Grease
« Temporary stabilization of freshly seeded and planted areas. O Flostable Materials
¢ Temporary stabilization during periods unsuitable for growing vegetation. O otherc o
»  Temporary stabilization of areas that cannot be seeded or planted (e.g., insufficient “:.:’: onstruction
rain, steep slope). .
e  Mulches such as gravel and decomposed soils may be used as post-construction @ Likely 1o Have
BMPs, particularly in arid regions. Slg::rﬁant Impact
QO Probable Low or
INSTALLATION/APPLICATION CRITERIA Unknown Impact
Mulch prevents erosion by protecting the soil surface and fostering growth of new .
seedings that do not stabilize by themselves. : l:plaTenlah:sn
«  May be used with netting to supplement soil stabilization. equiremen
«  Apply to planting areas where slopes are 2:1 or greater. @ Capital Costs
« Binders may be required for steep areas, or if wind and runoff is a problem. @ OZMCosts
«  Type of mulch, binders, and application rates should be recommended by manufac- © Maintenance
turer/contractor.
eon QO Training
REQUIREMENTS @ Suhabliity for
»  Maintenance Slopes >5%
- Must be inspected weekly and after rain for damage or deterioration.
o Cost Average annual cost for installation and maintenance (3-4 month useful life,
source: EPA, 1992)
- Straw Mulch: $7,500 per acre.
- Wood Fiber Mulch: 53,500 per acre. Hi Low
- Jute Netting: $12,500 per acre. ® High O

ESC11
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Additional Information — muiching | T_

Mulching protects the soil from rainfall impact; increases infiltration; conserves moisture around trees, shrubs and
seedings; prevents compaction and cracking of soil; and aids plant growth for seedings and plantings by holding the
seeds, fertilizers and topsoil in place until growth occurs. Mulches include organic materials, straw, wood chips, bark or
other wood fibers, decomposed granite and gravel. A variety of nettings or mats of organic or non-organic materials and
chemical soil stabilization are practices that may be used conjunctively with mulching,

Mulching may be applied to all graded and cleared areas of the construction site:

«  Areas which have been permanently seeded to assist in retaining moisture, and to hold seedings;

s  Areas which need temporary soil surface protection because seeding cannot occur due to the season;
e  Areas between trees, shrubs and certain ground covers;

o  Areas where climatic conditions require a soil moisture retention aid to avoid cracking of the soil and associated
compaction, and require soil temperature modification.

‘Only aset of general guidelines is included for application and installation of mulching on disturbed lands because of the
various climates, soil conditions and land uses in California. Installation of mulch consists of furnishing all materials,
preparing the soil surface and applying the mulch to all soil surface areas designated on the project plans or established
by the site engineer.

Materials ,

Organic mulch materials, such as straw, wood chips, bark and wood fiber, have been found to be most effective where -
re-vegetation will be provided by reseeding. The choice of mulch should be based on the size of the area, site slopes,
surface conditions such as hardness and moisture; weed growth and availability of mulch materials,

Wood Fiber Mulches: Wood fiber mulches consist of specially prepared wood fiber processed o contain no growth
germination inhibiting factors. The mulch should be from virgin wood, and be manufactured and processed so the fibers
will remain in uniform suspension in water under agitation to form a homogenous slurry. The fiber lengths should be as
long as possible to increase the effectiveness for erosion control. Wood fiber mulching should not be used in areas of
extremely hot summer and late fall seasons because of fire danger. When used as a tackifier with straw mulch, wood
fiber mulches are good for steep slopes and severe climates, The California Office of the Soils Conservition Service
recommends a non-toxic mulch green dye be used to provide a visual aid in metering applications. '

Wood Chips and Bark Chips: Wood and bark chips are suitable for application in landscaped areas that will not be
closely mowed. Wood chips do not require tacking, but do require nitrogen treatment (12 pounds/ton) to prevent nutrient
deficiency. Bark chips do not require additional nitrogen fertilizer. When the wood source is near the project site, wood
and bark chips can be very inexpensive. Caution must be used in areas of steep slopes, since both wood and bark chips
tend to wash down slopes exceeding 6 percent.

Straw Mulch: Straw mulch is a good short-term protection most commonly used with seeding. The mulch should be
from the current season’s crop. A letter of certification from the supplier should be required to show that the straw was
baled less than 12 months from the delivery date. Wheat or oat straw is recommended. '

Emulsified Aspbalt: Asphalt is used to adhere the mulch to the ground surface, preventing the mulch from blowing or
washing off. The type and quantity of asphalt used should not result in a storm water pollution problem.

Binder: Binder should be free flowing, noncorrosive powder produced from natural plant gum such as those marketed
under M-Binder, M145 Binder, or AZ-TAC. Synthetic, spray-on materials are not recommended since they tend to

create an impervious surface, and may enter the stormwater sewer system via discharge runoff, ESC11

Proctices
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Additional Information — Muiching » \

Straw Mulch: Should be applied in an even, uniform manner, either by hand or by mulch blowing equipment. Straw
mulches must be anchored o prevent the mulch from being blown or washed off the site. Anchoring is achieved in iwo

«  Crimping: The mulch is anchored by running a beavy disc with flat, dull, serrated, closely-spaced blades over the
mulched soil. Effective crimping embeds the mulch about 2 inches into the soil without completely covering it. The
disc should be run once or twice across the soil. About 2 1/2 tons of straw mulch per acre should be applied if the
mulch is anchored by crimping.

e ‘Tacking: Achieved using a emulsified asphalt or binder either independently or followed by crimping. If tacked,
straw mulch may be applied at a rate of 1 3/4 10n per acre, and tacked with emuisified asphalt at a rate of 500 gallons

per acre.

Wood Fiber Mulch: Typically applied with a hydroseeder at a rate of about 1000 to 1500 pounds per acre, or as a slurry
consisting of at least 150 pounds of binder, 400 pounds of wood fiber mulch, and 200 gallons of water per acre.

Requirements .

Maintenance; Mulched areas require frequent inspection for damage and deterioration. Requirements will vary greatly
based on the type of mulch used and the type of vegetation to be established. Vegetative mulches are usually not
intended o be permanent; but are extended only as a base for re-seeding or re-vegetation. Where a permanent anchor for
vegelation is required, along steep slopes or areas of higher velocity flows, then a geotextile mat or net is recommended
(see ESC20).

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
~ounty, September 1992

Controlling Erosion of Construction Sites, U.S. Department of Agriculture, Soil Conservation Service, Agriculture
Information # 347.

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices™, U.S.EP.A., April, 1990.

«Environmental Criteria Manual”, City of Austin, Texas.

Guides for Erosion & Sediment Control in California, USDA Soils Conservation Service - Januvary 1991.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, June 1981.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters, Work Group
Working Paper, USEPA, April, 1992.

Soil Erosion by Water, U.S. Department of Agriculture, Soil Conservation District, Agriculture Information Bulletin
#513.

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe

Regional Planning A, - November 1988.
£1 g Agency ESC11
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BMP: GEOTEXTILES AND MATS

Objectives
Housekeeping Practices
Contain Waste
Minimize Disturbed Areas

1abilize Disturbed Areas

Protect Slopes/Channels.
Control Site Perimeter
Control Internal Erosion
GENERAL DESCRIPTION . Targeted Pollu‘tgnts
Mattings made of natural or synthetic material which are used to temporarily or perma- @ Sediment
nently stabilize soil. . O Nutrients
SUITABLE APPLICATIONS O Toxic Materials
Typically suited for post-construction site stabilization, but may be used for temporary O 0il & Grease
stabig:;:onlof hidghly erosive soils. Q Flostable Materials
. nels and streams. .
' QO Other Construction
«  Steep slopes. Weste
INSTALLATION/APPLICATION CRITERIA
Mattings may be applied ©0 disturbed soils and where existing vegetation has been o lél’kely to Have
. . . . - . . ignlficant Impact
removed. The following organic matung materials provide lemporary protection until O Frobable Low or
permanent vegetation is established, or when seasonal circumstances dictate the need for Unknown Impact
temporary stabilization until weather or construction delays are resolved.
Jutc mattings. implementation
e  Straw mattings. ; Requirements
The following synthetic mattings may be used for either temporary of post-construction @ Capital Costs
stabilization, both with and without vegetation . @ O&M Costs
*  Excclsior matting. @ Msintenance
: g(;h;f: ber mattne. @) ‘Tralning
«  Mulch nettings. @ suitability for
Slopes >5%
REQUIREMENTS
« Maintenance ‘
- Inspect monthly and after significant rainfall. .
. Re-anchor loosened matting and replace missing matting and staples as required.
» Cost High Low
- Relatively high compared to other BMPs. @ High O

LIMITATIONS

« Mattings are more costly than other BMP practices, limiting their use to areas where
other BMPs are ineffective (¢.g., channels, steep slopes).

« May delay seed germination, due 10 reduction in soil temperature.

« Installation requires experienced contractor (o ensure soil stabilization and erosion
protection.

ESC20

Practices \-
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Additional Information — Geotextiles and Mats - \

Mattings are used to reduce erosion from rainfall impact, hold soil in place, and absorb and hold moisture near the soil
surface. Additionally, mattings may be used to stabilize soils until vegetation is established. This practice may be used
alone or with a mulch during the establishment of protective cover on critical slopes (see ESC11, Mulching).

Mattings are commonly applied on short, sieep slopes where erosion hazard is high and vegetation will be slow to
establish. Mattings are also used on stream banks where moving water at velocities between 3 fps and 6 fps is likely to
wash out new vegetation, and in areas where the soil surface is disturbed and where existing vegetation has been re-
moved. Matting may also be used when seeding cannot occur (e.g., late season construction and/or the arrival of an early |
rain season). Erosion control matting should be considered when the soils are fine grained and potentially erosive.

The following natural or synthetic mattings are commonly used:

Iute Mat - should be cloth of a uniform plain weave of undyed and unbleached single jute yarn, 48" in width, and
weighing an average of 1.2 pounds per linear yard of cloth with a tolerance of plus or minus five (5) percent, with
approximately 78 warp ends per width of cloth and 41 weft ends per linear yard of cloth. The yarn should be of a loosely
twisted construction having an average twist of not less than 1.6 turns per inch and shall not vary in thickness by more
than its normal diameter.

Siraw Mat - should be a machine produced mat consisting of 70% (+3%) agriculral straw and 30% (13%) coconut

fiber. The blanket should be of consistent thickness with the straw and coconut fiber evenly distributed over the entire
area of the mat. The blanket should be covered on the top side with polypropylene netting having an approximate 5/8" x
5/8" mesh containing ultraviolet additives to resist breakdown, and on the bottom with a polypropylene netting with an

approximate “ x * mesh. The blanket should be sewn together with cotton thread.

Excelsior Mat - should be wood excelsior, 48 inches in width plus or minus one inch and weighing 0.8 pound per square
yard plus or minus ten percent. The excelsior material should be covered with a netting to facilitate handling and to
increase strength.

ing - should be of bonded textile glass fibers with an average fiber diameter of eight to twelve microns,

two 1o four inch strands of fiber bonded with phenol formaldehyde resin. Mat should be roll type, water permeable,
minimum thickness inch, maximum thickness inch, density not less than three pounds per cubic foot.

Staples for anchoring soil stabilizing materials should be Number 11 gauge wire or beavier. Their length should be six to
ten inches, with longer staples used in loose, unstable soils.

Qther Mulch Netting - such as paper, plastic, cotton or fiber glass matting should be installed according to the
manufacturer’s recommendations.

Organic matting materials bave been found to be effective where re-vegetation will be provided by re-seeding. The

choice of matting should be based on the size of area, side slopes, surface conditions such as hardness and moisture; weed

growth and availability of materials. Matting strengths and uses vary, therefore, manufacturer’s specifications must be
followed. Proper installation of mattings is critical in order to obtain firm, continuous contact with the soil.
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Additional Information — Geotextiles and Mats T

Site Preparation: After the site has been shaped and graded to the approved design, prepare a friable seed bed rela-
tively free from clods and rocks more than 1 inches in diameter and any foreign material that will prevent contact of the
protective mat with the soil surface.

Planting: Fentilize and seed in accordance with seeding specifications or other types of landscaping plans. When using
jute matting on a secded area, apply approximately half the seed before laying the mat and the remainder after laying the
mat. The protective matting can be laid over areas where grass has been planted and the seedlings have emerged. Where
vines or other ground covers are {0 be planted, lay the protective matting first and then plant through matting according
to design of planting.

Erosion Stops: Erosion stops are made of glass fiber strips, excelsior matting strips or tight-folded jute matting blanket
or strips for use on Steep, highly erodible watercourses. The stops are placed in narrow trenches six to twelve inches
deep across the channel and left flush with the soil surface. They are to cover the full cross section of designed flow.

Laying and Securing Matting: Before laying the matting, all erosion stops should be installed and the friable seed bed
made free from clods, rocks, and roots. The surface upon which the separation fabric will be placed should be compacted
and finished according to the requirements of the manufacturer’s recommendations.

Most matting comes with the manufacturer’s recommendations for installation. Most channels will require multiple
widths of matting, and the matting should be unrolled starting at the upper end of the channel, allowing a four inch
overlap of mattings along the center of the channel. To secure, bury the top ends of the matting in a narrow trench, a
minimum of six inches deep. Backfill trench and tamp firmly to conform 10 channel cross section. Secure with a row of
staples about four inches down slope from the trench with staples twelve inches apart.

Where matting crosses erosion stops, reinforce with a'double row of staples at six inch spacing, using a staggered pattern
on either side of the erosion stop. When the matting is overlapped, the discharge end of the matting liner should be
similarly secured with a double row of staples.

Mechanical or manual laydown equipment should be capable of handling full rolls of fabric, and laying the fabric
smoothly, without wrinkles or folds. The equipment should meet the fabric manufacturer’s recommendations or equiva-
lent standards.

Final Check: Check the following afier the mating is installed:

«  Make sure matting is uniformly in contact with the soil.
«  All lap joints are secure.

o  All staples are flush with the ground.

«  All disturbed areas seeded.

Properly installed mattings provide excellent erosion control but do so at relatively high cost. This high cost typically
limits the use of mattings to areas of concentrated channel flow and steep slopes.

Installation is critical and requires experienced contractors. The contractor should install the matting material in such a
manner that continuous contact between the material and the soil occurs, otherwise the material will not stabilize the soil
and erosion will occur beneath the material. Ultraviolet protection may be required on some geotextiles. Matting
strengths and uses vary; the manufacturer’s specifications should be followed.
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Additional Information — Geoxex:ﬂés and Mats

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, September 1992.

Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Service - January 1991.

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75. '

Water Quality Management Plan for the Lake Tahoe Region, Volume I, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1088. :
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Additional Information — Geotextiles and Mats

2
©

T. BURY THE UP-CHANNEL END OF THE
NET IN A 12" DEEP TRENCH. TAMP THE SOIL FIRMLY.
STAPLE AT. 127 INTERVALS ACROSS THE NET.

OVERLAP EDGES OF THE STRIPS
AT LEAST 4”. STAPLE EVERY 12" DOWN THE
CENTER OF THE STRIP.

INSERT THE NEW ROLL OR NET
IN A TRENCH. AS WITH THE ANCHOR SLOT. OVERLAP
THE UP-CHANNEL END OF THE PREVIOUS ROLL 18~ AND
TURN THE END OF THE PREVIOUS ROLL. JUST BELOW THE

ANCHOR SLOT. LEAVING € OVERLAP.

ON ERODIBLE SOILS OR STEEP
SLOPES, CHECK SLOTS SHOULD BE MADE EVERY 15 FEET.
INSERT A FOLD OF THE NET INTO A & TRENCH AND
TRAMP FIRMLY. STAPLE AT 127 INTERVAL.S ACROSS THE
NET. LAY THE NET SMOOTHLY ON THE SURFACE OF THE
SOIL - DO NOT STRETCH THE NET. AND DO NOT ALLOW
WRINKLES. '

ANCHORING ENDS AT STRUCTURES:
PLACE THE END OF THE NET IN

A 12" SLOT ON THE UP-CHANNEL
SIDE OF THE STRUCTURE.

FILL THE TRENCH AND TAMP FIRMLY.

ROLL THE NET UP THE CHANNEL.

INSTALLATION OF NETTING AND MATTING

PLACE STAPLES AT 127 INTERVALS

ALONG THE ANCHOR END OF THE
NET.
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Additional Information — Geotextiles and Mats

ON SHALLOW SLOPES., STRPS ON STEEP SLOPES, APPLY STRIPS

OF NETTING MAY BE APPLIED OF NETTING PARALLEL TO THE

ACROSS THE SLOPE. glgEggéON OF FLOW AND ANCHOR
CURELY.

[

(SHALLOW SLOPES)
PLAN (STEEP SLOPE)
BLAN

IN DITHCHES, APPLY NETTING PARALLEL TO THE
DIRECTION OF FLOW. USE CHECK SLOTS EVERY

15 FEET. DO NOT JOIN STRIPS N THE CENTER ™\
OF THE DITCH. WERRRARRRRRR
ol ANCHOR

| TRENCH

BRMNG NETTING DOWN TO A LEVEL BEFORE
TERMINATING THE INSTALLATION. TURN THE
END UNDER €% AND STAPLE AT 12 NTERVALS.

BERM

L1

WHERE THERE IS A BERM AT THE TOP OF
THE SLOPE. BRING THE MATTING OVER THE
BERM AND ANCHOR IT BEHIND THE BERM WITH

ITCH A 12" ANCHOR TRENCH.
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BMP: DUST CONTROLS

Objectives

Housekesping Practices
Contain Waste

inimlzs Disiurbed Areas
CStabilize Disturbed Areas>

Protect Slopes/Channels
ontrol Site Perimete
Control internal Erosion
GENERAL DESCRIPTION Targeted Pollutants
Dust control measures are used to stabilize soil from wind erosion, and reduce dust
gencrated by construction activities. @ Sediment
) O Nutrients
SUITABLE APPLICATIONS © Toxic Materials
«  Clearing and grading activities. o oilsc
e Construction vehicle traffic on unpaved roads. rease -
¢ Drilling and blasting activities. O Floatable Materials
«  Sediment tracking onto paved roads. O a'!her Construction
«  Soil and debris storage piles. aste
«  Batch drop from front end loaders.
Likely to H
«  Arcas with unstabilized soil. O et
o Final grading/site stabilization usually is sufficient to control post-construction dust QO Probable Low or
sources i Unknown Impact

INSTALLATION/APPLICATION CRITERIA -

«  Schedule construction activities to minimize exposed area (See ESC 1).

«  Quickly stabilize exposed soils using vegetation, mulching, spray-on adhesives,
calcium chloride, sprinkling, and stone/gravel layering (See ESC 10 and 11).

«  Identify and stabilize key access points prior to commencement of construction (See
ESC 24). '

¢  Minimizing the impact of dust by anticipating the direction of prevailing winds.

+  Direct most construction traffic to stabilized roadways within the project site (See ESC
23). ,

REQUIREMENTS

e  Maintenance

- Most dust control measures require frequent, often daily, attention.

e Cost

. Installation costs for water/chemical dust suppression are low, but annual costs
may be quite high since these measures are effective for only a few bours to a few
days.

LIMITATIONS

+  Watering prevents dust only for a short period and should be applied daily (or more
often) o be effective.

+  Overwalering may cause erosion.

«  Oil should not be used for dust control becanse the oil may migrate into drainageway
and/or seep into the soil.

implementation
Requirements
O cCapital Costs
@ O&M Costs
@ Maintenance
QO Training

O Suhability for
Slopes >5%

® Hgh O Low

Manaaemen
Practices

«  Certain chemically-treated subgrades may make soil water repellant, increasing runoff.
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Additional Information — Dust Controls |

California’s mediterranean climate, with short wet seasons and long bot dry seasons, allow the soils to thoroughly dry
out. During these dry seasons, construction activities are at their peak, and disturbance and exposed areas are increas-
ingly subject to wind erosion, sediment tracking and dust generated by construction equipment.

Dust control, as a BMP, is a practice that is already in place for many construction activities. Los Angeles, the North
Coast and Sacramento, among others have enacted dust control ordinances for construction activities that cause dust to be
transporied beyond the construction project property line. Recently, the State Air Resources Control Board has, under the
authority of the Clean Air Act, started to address air quality in relation to inhalable particulate matter less than 10 microns
(PM-10). 90% of these small particles are considered to be dust. Existing dust control regulations by local agencies,
municipal departments, public works department, and/or public bealth departments are in place in some regions within
California. For jurisdictions that have no formal dust control regulations and/or standards, Sections 10, 17 and 18 of
CalTrans’ Standard Specifications provide detailed provisions for dust control practices.

Many local agencies require dust control in order to comply with local nuisance laws, opacity laws (visibility impair-
ment) and the requirements of the Clean Air Act. The following are measures that local agencies may have already
implemented as requirements for dust control from contractors:

i i its: Require provisions for dust control plans;
Opacity Emission Limits: Enforce compliance with California air pollution control laws;
Increase overall enforcement activities: Priority given 0 cases involving citizen complaints;
Ma;nmﬁgld_Annhann_EDmr.ds Require records of dust control measures from contractor;
Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into SWPPP.

Dust Control Practices ~
Dust control BMP’s generally stabilize exposed surfaces and minimize activities that suspend or track dust particles.
Table ESC21.1 shows which Dust Control BMPs apply to site conditions which cause dust. For heavily traveled and

disturbed areas, wet suppression (watering), chemical dust suppression, gravel or asphalt surfacing, temporary gravel
construction entrances, equipment wash-out areas, and haul truck covers can be employed as dust control applications.
Permanent or lemporary vegetation and mulching and sand fences can be employed for areas of occasional or no con-
struction traffic. Preventive measures would include minimizing surface areas to be disturbed, limiting on-site vehicle

traffic to 15 miles per bour, and controlling the number and activity of vehicles on a site at any given time.

Many of the reasonably available control measures for controlling dust from construction sites can also be implémcnwd
as BMPs for storm water pollution prevention. Those BMPs include:

» Pave, vegetate, or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads.
Provide covers for haul trucks transporting materials that contribute to dust.

Provide for wet suppression or chemical stabilization of exposed soils.
Provide for rapid clean-up of sediments deposited on paved roads. Furnish stabilized construction road entrances

and vehicle wash down areas.

Stabilize unpaved haul roads, parking and staging areas. Reduce speed and trips on unpaved roads.
Implement dust control measures for material stockpiles. ’

Prevent drainage of sediment laden storm water oato paved surfaces.

Stabilize abandoned construction sites using vegetation or chemical stabilization methods.

Limit the amount of areas disturbed by clearing and earth moving operations by scheduling these activities in phases.

e L3 ® L ] [

For the chemical stabilization, there are many products available for chemically stabilizing gravel roadways and stock-
piles. The types of chemicals available and recommendations for their use are tabulated in Table ESC 21.2, Commonly
Used Chemicals for Dust Control.
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In addition, there are many other BMPs identified in this handbook that provide dust control including:

< Seeding and Plantings (ESC 10)

« Mulching (ESC 11)

« Construction Road Stabilization (ESC 23)

«  Stabilized Construction Entrances (ESC 24)
Limitati

«  Oil treated subgrades should not be used because the oil may migrate into drainageways and/or seep into the soil.

o  Chemically treated subgrades may make the soil water repellant, interfering with long-term infiltration, and the
vegetation/re-vegetation of the site. Some chemical dust suppressants may be subject to freezing and may contain
solvents and should be handled properly.

e  Asphalt, as a mulch tack or chemical mulch, requires a 24 hour curing time to avoid adberence o equipment, worker
shoes, etc. Application should be limited because asphalt surfacing may eventually migrate into the drainage
system.

o In compacted areas, watering and other liquid dust control measures may wash sediment or other constituents into
the drainage system.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona, September 1992.

California Air Pollution Control Laws, California Air Resources Board, 1992.

CalTrans, Standard Specifications, Sections 10, “Dust Control”; Section 17, “Watering™; and Section 18, “Dust Pallia-

ave'.

Prospects for Auaining the State Ambient Air Quality Standards for Suspended Particulate Matter (PM10), Visibility
Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California Air Resources Board, April 1991. '

Sacramento County, Winterization Ordinance & Dust Control Ordinance (example).

USDA Soil Conservation Service, “Guides for Erosion and Sediment Control”.
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TABLE ESC 21.1 DUST CONTROL BMPs FOR GIVEN SITE CONDITIONS

DUST CONTROL BMPs
: Temporary Gravel Miniinize
Wet Chemical Gravel or Construction Haul Extent
SITE Permanent Suppression Dust Asphalt Sand Entrances/Equipment Truck of Area
CONDITION Vegetation Mulching (Watering) | Suppression Surfacing Fences Wash Dawn Cuvers Disturbed

Disturbed Areas not X X X X X X
Subject to Traffic
Disturbed Areas X X X X
Subject to Traffic
Material Stock Pile X X X X.
Stabilization
Demolition X X X

] X
Clearing/Excavation X X

X
Truck Traffic on X X X
Unpaved Roads
X X
Mud/Dirt Carry-Out
- __—_____——‘/————__'__
| I —#_‘——-——_—-ﬁ_—————————_’—— — ,

N
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TABLE ESC 212 COMMONLY USED CHEMICALS FOR DUST CONTROL

SALTS PETROLEUM BASED

PRODUCTS'

ORGANIC, NON
PETROLEUM-BASED

CHEMICAL TYPES e Calcium Chloride’ » Calcium Lignosulfonate + Bunker Oil
e Magnesium Chloride » Sodium Lignosulfonate - Asphalt Primer
« Natural Brines « Ammonium Lignosulfonate | = Emulsified Asphalt
LIMITATIONS Can lose effectiveness in dry Not affected by dry weather Generally effective regardless
: periods with low humidity. and low humidity. Leached of climatic conditions may

Leaches from road in heavy rain from road in heavy rain if not | pothole in wet weather.
sufficiently cured.

Not recommended for gravel road | Best performance on gravel Best performance on gravel
surfaces with low fines. roads with high surface fines roads with 5-10% fines.
Recommended 10-20% fines. (10-30%) and dense compact

surface with loose gravel.

COMMENTS Calcium Chloride is popular. May | Ineffective on gravel surfaces | Creates 2 hardened crust.

become slippery when wet on low in fines. May become

gravel surfaces with high fines. slippery when wet on gravel
surfaces with high fines
content.

' Motor oils and oil treatments are not recommended due {0 adverse effects on plant life and groundwater.

2 Not recommended due to adverse effects on plant life.



. Without Wash Rock: 51500 each.
. With Wash Rock: $2200 each.

LIMITATIONS .
« Requires periodic top dressing with additional stones. .
«  Should be used in conjunction with street sweeping on adjacent public right-of-way.

Objectives
BMP: STABILIZED CONSTRUCTION ENTRANCE le
C Eousakuplng Practice$>
Contain Waste
Minimizs Disturbed Area®
Stabilize Disturbed Ares
Protect Slopes/Channels
CControl Site Perimele
Control Internal Erosion
GENERAL DESCRIPTION . Targeted Pollutants
The construction entrance practice is & stabilized pad of aggreg_an: underlain w:v'nh t.'nlu:\; Q Sediment
cloth located at any point where traffic will be entering or leaving 2 CORStruCon SWS W OF | &\ 1 riante
from a public right-of-way, street, aliey, sidewalk or parking area. Stabalizing the '
construction entrance significantly reduces the amount of sediment (dust, mud) tracked @ Toxic Msterials
off-site, especially if a washrack incorporated for removing caked on sediment. " @ Oll & Grease
LE APPLICATIONS O Fiostable Msterials
SUITABLE A :
«  All points of construction ingress and egress. @) a;hetr Construction
« Unpaved areas where sediment tracking occurs from site onto paved roads. aste
INSTALLATION/APPLICATION CRITERIA ® Likety to Hove
.  Construct on level ground where possible. O Probable Low or
« Stones should be 1-3 inches. ) ] Unknown Impact
« Minimum depth of stones should be 6 inches or as recommenfied by soils engineer. -
« Length should be 50-foot minimum, and 30-foot minimum width. implementation
e Provide ample turning radii as part of entrance. Requirements
REQUIREMENTS @ Capital Costs
- Inspect monthly and after each rainfall. . N O Maintenance
- Replace gravel material when surface voids are visible. O Traini
. Remove all sediment deposited on paved roadways within 24 hours. ning
. Remove gravel and filter fabric at completion of construction Q Ssuhabliity for
« Cost Average annual cost for installation and maintenance (Source: EPA, 1992) Siopes >5%

Practlces\)
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Additional Information — Stabilized Construction Entrance 1

A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any point where traffic will
be entering or leaving & construction site to or from a public right-of-way, street, alley, sidewalk or parking area. The
purpose of a stabilized construction entrance is to reduce or eliminate the tracking of sediment onto public rights-of-way
or streets. Reducing trackout of sediments and other poilutants onto paved roads hclps prevent deposition of sediments
into local storm drains and production of airborme dust.

Where traffic will be entering or leaving, a stabilized construction entrance should be used at all points of construction
ingress and egress. NPDES permits require that appropriate measures be implemented to prevent trackout of sediments
onto paved roadways, which is a significant source of sediments derived from mud and dirt carryout from the unpaved
roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from equipment leaving a construction
site. The entrance should be build on the level ground. Advantages of the Stabilized Construction Entrance is that it does
remove some sediment from equipment and serves to channel construction traffic in and out of the site at specified
locations. Efficiency is greatly increased when a washing rack is included as part of a stabilized construction entrance.

The aggregate for a stabilized construction entrance aprons should be 1 to 3 inches in size, washed, well-graded gravel or
crushed rock. Minimum apron dimensions of 30 fi. x 50 fi. and 6 inches deep is adequate for two-way ingress/egress
traffic,

The entrance must be properly graded to prevent runoff from leaving the construction site.

When wash areas are provided, washing is done on a reinforced concrete pad (if significant washing is necessary) or in
an area stabilized with crushed stone which drains into a properly constructed sediment trap or basin (ESC 55 and 56).
Sediment barriers are provided to prevent sediments from entering into the stormwater sewer system, ditch, or waterway.

Limitati
¢ Construct on level ground.

»  Stabilized construction entrances are rather expcnsxve to construct and when a wash rack is included, a sediment trap
of some kind must also be provided to collect wash water runoff.

«  Requires periodic top dressing with additional stones.
e  Should be used in conjunction with street sweeping on adjacent public right-of-way.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona, Scptember 1992, ,

Manua! of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments,
Junc 1981.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Wan:rs, Work
Group Working Paper, USEPA, April, 1992,

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Coaservation and Recreation, Division
of Soil and Water Conservation, 1991.

Water Quality Management Plan for the Lake Tahoe Region, Volume I, Handbook of Management ESC24
Practices, Tahoe Regional Planning Agency - November 1988,
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Additional Information — Stabilized Construction Entrance

-DITCH TO CARRY
WASH WATER TO
SEDIMENT BASIN OR
TRAP

/ WASH RACK

\~ METAL BAR
REINFORCED CONCRETE
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WASH RACK (SCHEMATIC)
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FILTER FABRIC
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BMP: EARTH DIKE

| Objectives

Housekesping Practices

Contain Wastg

Minimize Disturbed Areas
Stabilize Disturbed Areas

rotect Slopes/Channe

Control Site Perimeted>
CControl Internal Erosiop

GENERAL DESCRIPTION

The temporary earth dike is a temporary berm or ridge of compacted soil, used to divert runoff
‘or channel water to a desired location.

SUITABLE APPLICATIONS
Earth dikes are typically used to divert concentrated runoff through disturbed areas into
another BMP (e.g., sediment basins), to divert runoff away from disturbed or unstable slopes,
to divert runoff from off-site and undisturbed areas around disturbed areas, and as a
containment for construction materials and wastes. The dikes should remain in place until the
disturbed areas are permanently stabilized. The dikes must be on-site and must safely convey
anticipated flood flows.

INSTALLATION/APPLICATION CRITERIA
« Al dikes should be compacted by earth-moving equipment.
«  All dikes should have positive drainage to a stabilized outlet.

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Msterials

Other Construction
Waste

0000060

Likely to Have
Significant impact

Probable Low or
Unknown Impact

e

« Top width may be wider and side slopes may be flatter at crossings for construction
traffic. )

«  Dikes should direct sediment-laden runoff into a sediment trapping device.

« Dikes should be stabilized with vegetation, chemicals, or physical devices.

REQUIREMENTS
e  Maintenance
- Inspect periodically and after every significant rainfall; repair as necessary.
¢« Cost
- Costranges from $15 t0$55 per foot for both earthwork and stabilization and depends
on availability of material, site location, and access.

LIMITATIONS
Dikes should not be used for drainage areas greater than 10 acres, or along slopes greater than
10 percent. For larger areas more permanent drainage structures should be built. All drainage
structures should be built in compliance with local municipal requirements.

« Earth dikes may create more disturbed area on site and become barriers to construction
equipment.

«  Earth dikes must be stabilized immediately, which adds cost and maintenance concerns.

« Diverted storm water may cause downstream flood damage.

«  Dikes should not be constructed of soils which may be easily eroded.

+  Regrading the site to remove the dike may add additional cost.

Implementation
Requirements
@ Capital Costs
O o&Mcosts
@ Maintenance
QO Tralning

@ Suitability for
Slopes >5%

@ High QO Low

Practices

Construction Handbook
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Additional Information — Earth Dike | j

The temporary earth dike is a berm or ridge of compacted soil, located in such a manner as to divert storm water to a sediment
trapping device or stabilized outlet, thereby reducing the potential for erosion and offsite sedimentation. Earth dikes canalso
be used to divert runoff from off-site and from undisturbed areas away from disturbed areas, and to divert sheet flows away
from unprotected slopes. :

An earth dike does not itself control erosion or remove sediment from runoff; a dike prevents erosion by directing runoff to
an erosion control device such as a sediment trap or directing runoff away from an erodible area. Temporary diversion dikes
should not adversely impact adjacent properties and must conform to local floodplain management regulations, and should
not be used in areas with slopes steeper than 10%. .

« The advantages of the temporary earth dike include the ability to handle flows from large drainage ]

e  Once stabilized, earth dikes require relatively litle maintenance. Additionally, the earth dikes are relatively inexpensive
to install since the soil material required for construction may be available on-site, and can be constructed as part of the
initial grading operations, while the equipment is on-site.

¢  Uses on-site materials.

Temporary earth dikes are a practical, inexpensive BMP used to divert storm water runoff. Temporary diversion dikes should
be installed in the following manner: ,

1.  All dikes should be compacted by earth-moving eguipment.

2 All dikes should have positive drainage to an outlet.

3. All dikes should have 2:1 side slopes, 18 inches minimum height, and a minimum top width of 24 inches. Top width
may be wider and side slopes may be flatier at crossings for construction traffic.

4. ‘The outlet from the earth dike must function with a minimum of erosion. Rumnoff should be conveyed to a sediment
trapping device such as a sediment trap (ESC 55) or sedimentbasin (ESC 56)when either the dike channel or the drainage
area above the dike are not adequately stabilized.

5. Temporary stabilization may be achieved using seed and mulching for slopes less than 5%, and either rip-rap or sod for
slopes in excess of 5%. In either case, stabilization of the earth dike should be completed immediately after construction
or prior to the first rain.

6. Ifriprap is used to stabilize the channel formed along the toe of the dike, the following typical specifications apply:

CHANNEL RIPRAP

GRADE STABILIZATION

0.5-1.0% 4” Rock

1.1-2.0% 6” Rock

2.1-4.0% 8" Rock

4.1-5.0% 8-12" Riprap .

7. ‘The stonc riprap, recycled concrete, etc. used for stabilization should be pressed into the soil with construction
equipment.

8. Filter cloth may be used to cover dikes in use for long periods.

9. Construction activity on the earth dike should be kept to a minimum.

REFERENCES :

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Mancopa
County, Arizona, September 1992.

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices”, U.S.E.P.A., April, 1990.
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Additional Information — Earth Dike

et

k X
Erosion and Sediment Control Handbook, SJ. Goldman, K. Jackson, T.A. Bursetynsky, P.E., McGraw Hill Book .
Company. ' :

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, June 1981.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1088.
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Additional Information — Earth Dike

COMPACTED FILL

2 : | SLOPE
OR FLATTER.
BOTH SIDES

GRADE LINE

R
A AN STABILIZATION AS REQUIRED ON STEEP
R
KX SLOPES EXCAVATE TO PROVIDE REQUIRED

FLOW WIDTH AT FLOW DEPTH

REQUIREMENTS BASED ON UPSTREAM DRAINAGE AREA

DIKE 1 _ DIKE 2
(5 ACRES OR LESS) | (5-10 ACRES)
A-DIKE HEIGHT 18~ 36”
B-DIKE WIDTH 24~ 36"
C-FLOW WIDTH 4 1l F
D-FLOW DEPTH 8~ 15~
JEMPORARY DIVERSION DIKE
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BMP: CHECKDAMS Objectives
Housekesping Practices
Contain Waste
Minimize Disturbed Areas
Stabllize Disturbed Areas
I ' Protect Slopes/Channels
” l ) I Control Site Perimeler
Control Internal Erosion
GENERAL DESCRIPTION Targeted Pollutants
Small temporary dams construcied across a swale or drainage ditch. Check dams reduce @ Sediment
the velocity of concentrated stormwalter flows, thereby reducing erosion of the swale or : o .
ditch, and promoting sedimentation behind the dam. If properly anchored, brush or rock Nutrients
filter berms (ESC53) may be used for check dams. O Toxic Materials
SUITABLE APPLICATIONS O oil& Grease
«  Used to prevent erosion by reducing the velocity of channel flow in small intermittent O F‘o’t‘bh_ Materials
channels and temporary swales. QO Other Construction
+ May also promote sedimentation behind the dam, but should not be considered to be a Waste
primary sediment trapping device because subsequent storms will scour and resus- ®
pend much of the trapped sediment. ‘s-'/;'yﬁg m;wt
: QO Probable Low or
INSTALLATION/APPLICATION CRITERIA Unknown impact '
«  Check dams should be placed at a distance and beight to allow small pools to form
between cach one. Implementation
«  Backwater from a downstream check dam should reach the toe of the upstream check Requirements
- dam.
¢ Major floods (2 year storm of larger) should safely flow over the check dam without ©@ Caphtal Costs
an increase in upstream flooding or destruction of the checkdam. . O 0zM Costs
«  Primarily used in small, stecp channels where velocities exceed 2 fps. @ Maintenance
»  Used in steep terrain where velocity reduction is required. O Tralning
. Adecpsumpmaybepmvidedimmediatclyupstrcamofmechcckdamtompum: :
excessive sediment O g“g"b""g,’:f
« Check dams may be built of rocks or Jogs, which are secured against damage during pes >
significant floods.
REQUIREMENTS
1+ Maintenance
- Inspect for sediment buildup behind the check dam and signs of erosion around @ High O Low J
the check dam after each rain.
. Remove accumulated sediment whenever it reaches one-half the sump depth. .
. Cost ESC41
. See CalTrans Cost Schedule for regional cost data.
LIMITATIONS
»  Use only in small open channels which drain 10 acres of less.
« Notwobe psed in live streams, Best
« Do not install in lined or vegetated channels. Managemen
Practices
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Additional Information — Check Dams

Check dams create small pools in swales and ditches which drain 10 acres or less. These pools reduce the velocity of
storm water flows, thus reducing erosion of the swale/ditch. Sedimentation also occurs in these small pools, but probably
results in little net sediment removal because of the small detention time and probable scour during longer storms. A
sediment trap (ESC55) may be placed immediately upstream of the check dam to increase sediment removal efficiency
(but never in a natural stream or channel). Check dams should not be placed in swales/ditches with a base flow during
some or all of the year.

Check dams must be sized and constructed correctly and maintained properly, or they will be either washed out or cause
flooding. Check dams can be constructed of either rock or logs. Use of other natural materials available on-site that can
withstand the stormwater flow velocities is acceptable, such as pea-gravel filled in sand bags. Check dams should not be
constructed from straw bales or silt fences, since concentrated flows quickly wash out these materials.

A sediment trap (ESC55) may be installed immediately upstream of the check dam, but may be of limited effectiveness
if channel flows are large enough to scour the trap during moderate o large storms. Maximum velocity reduction is
achieved if the toe of the upstream dam is at the same elevation as the top of the downstream dam. The center section of
the dam should be lower than the edge sections so that the check dam will act like a weir during major floods.

Rock check dams are usually constructed of appropriately 8"-12" rock. The rock is placed either by hand or mechani-
cally, but never just dumped into the channel. The dam must completely span the ditch or swale to prevent washout. The
rock used must be large enough to stay in place given the expected design flow through the channel.

Log check dams are usually constructed of 4 to 6-inch diameter logs. The logs should be embedded into the soil at least
18 inches.

If grass is planied to stabilize the ditch or swale, the check dam should be removed when the grass has matured (unless
the slope of the swale is greater than 4 percent).

REFERENCES .

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Mariposa
County, Arizona, September 1992. ,

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices™, U.SE.P.A., April, 1990.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, June 1981.

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Water Quality Management Plan for the Lake Tahoe Region, Volume I, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988.
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Additional Information — Check Dams
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BMP: SILT FENCE | oblectives
Housekesping Practices
~ Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

ontrol Site Perimeter

Control Internal Erosio

GENERAL DESCRIPTION Targeted Pollutants
A silt fence is made of a filter fabric which has been entrenched, attached to supporting @ Sediment
poles, and sometimes backed by a wire fence for support. The silt fence detains sediment- O Nutrients
laden water, promoting sedimentation behind the fence.
QO Toxic Materials
SUITABLE APPLICATIONS QO oil& Grease
« " Along the perimeter of the site. O Fioatable ﬂaterials
« Below the 1oe of a cleared slope. .
« Along streams and channels. O g::{,com*mcmn
e  Around temporary spoil areas.
e  Across swales with catchments less than 1 acre. @ Likely to Have
« Below other small cleared areas. Significant Impact
QO Probable Low or
Unknown Impact

INSTALLATION/APPLICATION

Use principally in areas where shect flow occurs. Implementation
« Install along a evel contour, so water does not pond more than 1.5 feel at any point. Requirements
« No more than 1 acre, 100 ft, or 0.5 cfs of concentrated flow should drain to any point
- along the silt fence. @ Capital Costs
e Turn ends of fence uphill. @ O&MCosts

«  Provide area behind the feace for runoff to pond and sediment to settle (approx. 1200 G Maintenance
sq.ﬂpumdrainingtoﬂ:esiltfcnce). O Traini
«  Select filter fabric which retains 85% of the soil, by weight, based on sieve analysis, ning
but is not finer than an equivalent opening size of 70. O suitability for
Slopes >5%

REQUIREMENTS
+ Maintenance :
- Inspect weekly and after cach rainfall.

- Repair wherever fence is damaged. '
- Remove sediment when it reaches 1/3 the height of the fence.
«  Cost (source: EPA, 1992) ® High O Low |
- Average annual cost for installation and maintenance (assumes 6 month useful ES C 5 0
life): $7 per lineal foot ($850 per drainage acre)

LIMITATIONS

« Do not use where 85% of the soil, by weight, passes through a No. 200 sieve because
the filter fabric will clog.

« Do not place fence on 2 slops, Or across any contour line.

« Do not use in streams, channels, or anywhere flow has concentrated.

« Do not use in locations where ponded water may cause flooding. Pracﬂces\j ‘
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Additional Information — Silt Fence |

A silt fence is a temporary sediment barrier consisting of filter fabric stretched across and attached 10 supporting posts,
entrenched, and, depending upon the strength of the fabric used, supported with wire fence. Silt fences trap sediment in
two ways: (1) by intercepting and detaining small amounts of sediment from disturbed areas during construction opera-
tions in order to promote sedimentation behind the fence; and (2) by decreasing the velocity of low flows (up to 0.5 cfs)
in swales.

Silt fences may be used for perimeter control, placed upstream of the point(s) of discharge of sheet flow from a site.
They may also be used as interior controls below disturbed areas where runoff may occur in the form of sheet and rill
erosion, and perpendicular 10 minor swales or ditch lines for up to onc acre contributing drainage areas. Silt fences are
generally ineffective in locations where the flow is concentrated and are only applicable for sheet or overland flows.

Installation/Applicat
Planning:
Silt fences are generally most effective when the following placement criteria are followed:

+  Limit the upstream drainége area to 1 acre or less when used alone or in combination with sediment basin in a larger
site.

+ The maximum slope perpendicular to the fence line should be 1:1.

«  Limit the maximum sheet or overland flow path length to any point along the fence to 100 feet.

«  Limit the concentrated flows reaching the fence w 0.5 cfs.

Silt fences are preferable to straw barriers in many cases. Laboratory work at the Virginia Highway and Transportation
Research Council has shown that silt fences can trap a much higher percentage of suspended sediments than can straw
bales. While the failure rate of silt fences is lower than that of straw barriers, there are many instances where silt fences
have been improperly installed. The following installation methods can improve performance and should be followed:

« Construct the silt fence along a level contour.

« Silt fences should remain in place until the disturbed area is permanently stabilized.

«  Provide sufficicnt room for runoff to pond bebind the fence and to allow sediment removal equipment to pass
between the silt fence and toes of slopes or other obstructions. About 1200 sq. ft. of ponding area should be
provided for every acre draining to the fence. '

« Turn the ends of the filter fence uphill to prevent storm water from flowing around the fence.

¢ Leave an undisturbed or stabilized area immediately downslope from the fence.

« Do not place in live streams or intermittently flowing channels.

Design:

Selection of a filter fabric is based on soil conditions at the construction site (which affect the equivalent opening size
(EOS) fabric specification) and characteristics of the support fence (which affect the choice of tensile strength). The
designer should specify a filter fabric that retains the soil found on the construction site yet will have openings large
enough to permit drainage and prevent clogging. The following criteria is recommended for selection of the equivalent
opening size:

1. 1f 50 percent or less of the soil, by weight, will pass the U.S. standard sieve No. 200, select the EOS to retain 85
percent of the soil. The EOS should not be finer than EOS 70.

2. For all other soil types, the EOS should be no larger than the openings in the U.S. Standard Sieve No. 70
[0.0083 in. (0.21 mm.)] except where direct discharge to a stream, lake, or wetland will occur, then the EOS
should be no larger than Standard Sieve No. 100.

Construction Handbook . 5§-63 March, 1993



Additional Information — Silt Fence

To reduce the chance of clogging, it is preferable to specify a fabric with openings as large as allowed by the criteria. No
fabric should be specified with an EOS smaller than U.S. Standard Sieve No. 100 [0.0059 in. (0.15 mm.)]. 1f 85 percent

or more of & soil, by weight, passes throngh the openings in a No. 200 sieve {0.0029 in. (0.074 mm.)}, filter fabric should
not be used. Most of the particles in such a soil would not be retained if the EOS was too large, and they would clog the

fabric quickly if the EOS was small enough.to capture the soil.

The fence should be supporied by a wire mesh if the fabric selected does not have sufficient strength and bursting
strength characteristics for the planned application (as recommended by the fabric manufacturer). Filter fabric material
should contain ultraviolet ray inhibitors and stabilizers to provide a minimum of six months of expected usable construc-
tion life at a temperature range of 0° F. to 120°F.

Inswllation Guidelines:
Filter fences are to be constructed on alevel contour. Sufficient area should exist behind the fence for ponding to occur
without flooding or overtopping the fence.

o Posts should be spaced a maximum of 6 feet apart and driven securely into the ground a minimum of 30 inches.

« A trench should be excavated approximately 8 inches wide and 12 inches deep along the line of posts and upslope
from the barrier.

‘e 'When standard strength filter fabric is used, a wire mesh support fence should be fastened securely to the upslope
side of the posts using heavy-duty wire staples at least 1 inch long, tie wires or hog rings. The wire should extend
into the trench a minimum of 4 inches. .

e  ‘The standard strength filter fabric should be stapled or wired to the fence, and 40 inches of the fabric should extend
into the trench. When extra-strength filter fabric and closer post spacing are used, the wire mesh support fence may
be eliminated and the filter fabric stapled or wired directly to the posts.

e  Avoid the use of joints. The filter fabric should be purchased in a continuous roll, then cut o the length of the
barrier. When joints are necessary, filter cloth should be spliced together only at a support post, with a minimum 6
inch overlap, and both ends securely fasiened 10 the post.

«  The trench should be backfilled with compacted native material.

Reguircments
Maintenance:

Inspect monthly during dry periods and immediately after each rainfall. Repair as necessary. Sediment must be removed
whea it reaches approximately one third the height of the fence, especially if heavy rains arc expected.

Filter fences should not be removed until the upslope area has been permanently stabilized.

Limitai ‘

Filter fences will create a temporary sedimentation pond on the upstream side of the fence and may cause temporary
flooding. Fences not constructed on a level contour will be overtopped by concentrated flow resulting in failure of
the filter fence.

o Filter fences are poi practical where large flows of water are involved, hence the need to restrict their use to drainage
areas of one acre or less, and flow rates of less than 0.5 cfs.

«  Problems may arise from incorrect selection of pore size and/or improper installation.

« Do not allow water depth to exceed 1.5 f. at any point.

Improperly installed fences are subject to failure from undercutting, overlapping, or collapsing.

ESCS0

e

Construction Handbook 5-64 March, 1993



Additional Information — Silt Fence

| REFERENCES | (
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona, September1992.

Environmental Action Manual, City of Austin, Texas, 1989.

Manual of Standards of Erosion and Sediment Control Measures, Association of.Bay Area Governments, Jun 1981.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters, Work
Group Working Paper, USEPA, April, 1992.

Sedimentation and Erosion Control Practices, An Introductory of Current Practices (Draft), USEPA, 1990.

1 Stormwater Management Manual for The Puget Sound Basin, Washington State Department of Ecology, Public Review
Draft, 1991.

Water Quality Management Plan for the Lake Tahoe Region, Volume I, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988.

Construction Handbook 5.65 March, 1993



Additional Information ~— Silt Fence

STANDARD OR BETTER OR
FENCE POST

—2% X 4" WOoOD POST.
EQUAL ALTERNATE: STEEL

!

/

/

/

—FILTER FABRIC MATERIAL 60“ WIDE ROLLS.

NGS TO ATTATCH

USE STAPLES OR WIRE Rl

. FABRIC TO WIRE

!
i

/

/

/

— 2% X 2" 14 GA WIRE

|

N

x
N

A

7

KL
K

£

7

X

!

3

i

b

FABRIC OR EQUIV.

T b

SO
900 et 0 ede
9,9:%50% %%

A

>

N

5,

Y

7

A\

.

S

5,

2

RGLR

7S
K

R

2
NS
R

Z:

\¢

NN

7

R

N
N\

N

N

Q
N

7
N

5,

N

Q
Y

\¢

=

IN 8~ X 12% TRENCH

6’ MAX.

©

~\¢N

ESCS50

FOLD & SET FILTER

FABRIC INTO SOIL
BACKFILL AND COMPACT THE EXCAVATED

SOIL IN TRENCH AND ON BOTH SIDES

OF FILTER FENCE FABRIC

~8l
]
4
©
)
o
<
- o
w
b _&H
T
2 =3 o0
= MO PW_
o L gL
€ 5 O
< 3 WE
w e E
[T I
@ x> T W
] < -
- N X =
] o
= N

I~

- March, 1993

Construction Handbook




A straw bale barrier consists of straw bales placed end to end along a level contour in a
shallow trench and staked to hold them in place. Thbe barrier detains runoff, creating a pond
behind the barrier where sedimentation occurs.

SUITABLE APPLICATIONS

«  Along the perimeter of the site.
Along streams and channels.

Across swales with small catchments.
Around temporary spoil areas.
Below other small, cleared areas.

INSTALLATION/APPLICATION CRITERIA

Use primarily in areas where sheet or rill flow occurs.

No more than 1/4 acre per 100 feet of barrier should drain to the barrier.
Install along a Jevel contour, .

BMP: STRAW BALE BARRIERS Objectives
Housekeeping Practices

% Contaln Waste
' ﬂ"ﬁ ’ Minimize Disturbed Areas
m'[r — _ Stabilize Disturbed Arsas
‘ ”];_—J ’ ] i =TT ﬁ——-— ] E Protect Slopes/Channels
7T |
=II=IIl| e | o
== ‘

GENERAL DEFINITION

Targeted Pollutants
Sediment
Nutrients

Toxic Msterials

Oil & Grease
Fioatable Materials

Other Construction
Waste

oJoJoNoXON

Ukely to Have
Significant Impact

Probable Low or

e

Unknown Impact

Place in a 4-inch deep trench.

Backfill and compact the excavated soil on the upstream face of the barrier.

Secure each bale with two stakes.

Leave enough area (about 1200 sq. ft. per acre) behind the barrier for runoff to pond
(no more than 1.5 f depth) and sediment to settle.

REQUIREMENTS
*  Maintenance
- Inspect weekly and afier cach rain.

- Replace bales which have decomposed or whose bindings have broken.

. Remove sediment behind the barrier when it reaches a depth of 6 inches.

« Costs (source: EPA, 1992)

- Average annual cost for installation and maintenance (assumes 3 month useful
life): $17 per lineal foot ($6,800 per drainage acre).

LIMITATIONS
o+  Straw bale barriers are not to be used for extended periods of time because they tend to
rot and fall apart.

«  Suitable only for sheet flow on slopes of 2% or flatter.

»  Not appropriate for large drainage areas, limit to one acre or less.
e  Straw bales lose their effectiveness rapidly due to rotting, thus constant maintenance is
required.

e Not recommended for concentrated flow, inlet proteciion, channel flow, and live
streams.

» Bale bindings of jute or cotton not recommended.

Implementation
Requirements
@ Capital Costs
@ O&M Costs
@ Maintenance
QO Training

O suitibllity for
Slopes >5%

@ High O Low |

ESC51

ManaBemen}
Practices
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BMP: STRAW BALE BARRIERS (Continue)

streams and

«  Straw bale barriers have not been as effective as expected due to improper use. These barriers have been placed in
drainageways where runoff volumes and velocities have caused the barriers to wash out. In addition,

failure to stake and entrench the straw bale has allowed undercutting and end flow.

Construction Handbook
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Additional Information — Straw Bale Barrier

A straw bale barrier consists of a series of secured anchored bales placed to intercept sediment-laden runoff from small
| drainage areas of disturbed soil. The barrier ponds runoff and allow sediment to settle. Straw bale dikes should not be
used for extended periods of time because they tend to rot and fall apart.

The straw bale barrier is used where there are no concentrations of water in a channel or drainageway, and where erosion
would occur from sheet flow. These barriers are typically constructed below disturbed areas subject to sheet flow of
runoff.

Installation/Application

Straw bale barriers should be used for drainage areas no more than 1/4 acre per 100 feet of barrier length, with no more
than 100 ft upstream of any point along the barrier. The barrier should be placed along a level contour no greater than
2:1. When installed and maintained according to the guidelines on this fact sheet, straw bale dikes remove approximately
67% of the sediment transporied in construction site runoff. This optimum efficiency can only be achieved through
careful maintenance, with special atiention to replacing rotted or broken bales. The barrier should be constructed on a
level contour to prevent concentration of flow against a small portion of the barrier.

An effective straw bale barrier should be installed in the following manner;

1. Bales should be placed on the contour and in a row with ends tightly abutting the adjacent bales.

2. Leave area for runoff to pond upstream of the barrier by Jocating barrier away from the toe of slopes. This also
provides access for maintenance.

3. Each bale should be embedded in the soil a minimum of (4) inches and placed so the bindings are borizontal. Bind-
ings placed on soil will soon disintegrate and cause the barrier to fail. :

4. Bales should be securely anchored in place by eitber two stakes or re-bars driven through the bale. The first stake in
each bale should be driven toward the previously laid bale at an angle to force the bales together, Stakes should be
driven flush with the bale,

5. Backfill and compact the excavated soil along the upstream face of the barrier.

6. Remove the barrier when it has served its usefulness so as not to block or impede storm flow or drainage.

REFERENCES :
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona, Sepiember 1992.

“Drafi - Sedimentation and Erosion Control, An Inventory of Current Practices”, U.S.E.P.A., April, 1990.

“Environmental Criteria Manual”, City of Austin, Texas.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Jun 1981.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters, Work Group
Working Paper, USEPA, April, 1992.

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Water Quality for Construction Businesses, City of Bellevue, Washington.

| Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe

Regional Planning Agency - November 1988.

ESCS51
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Additional Information — Straw Bale Barrier
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BMP: SAND BAG BARRIER
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Objectives
Housekeeping Practices
Contain Waste
Minimize Disturbed Aress
Stabilize Disturbed Areas

Protect Slopes/Channe
Lontrol Site Perimels

Qontrol Intemal Erosiop

GENERAL DEFINITION
Stacking sand bags along a level contour creates a barrier which detains sedimeat-laden
water, ponding water upstream of the barrier and promoting sedimentation.

SUITABLE APPLICATIONS
«  Along the perimeter of the site.

«  Check dams across streams and channels.
o  Along streams and channels.

o Barrier for utility trenches in a channel.

«  Across swales with small catchments.

» Division dike or berm.

« Below the toe of a cleared slope.

« Create a temporary sediment trap.

« Around temporary spoil areas.

» Below other small cleared areas.

INSTALLATION/APPLICATION CRITERIA

e May be used in drainage areas up o 5 acres.

« Install along alevel contour.

«  Base of sand bag barrier should be at least 48 inches wide.

. HcightofsandbagbaniashouldbcatlcastlSinchcshigh.

« 4 inch PVC pipe may be installed between the top layer of sand bags to drain large
flood flows.

«  Provide arca behind barrier for runoff to pond and sediment 10 settle, size according to
sediment trap BMP criteria (ESCSS5). ,

« Place helow the toe of a slope.

«  Use sand bags large enough and sturdy enough to withstand major flooding.

REQUIREMENTS

»  Maintenance

- Inspect after each rain.

- Reshape or replace damaged sand bags immediately.
. Remove sediment when it reaches six inches in depth.

* Cost
- Sand bag barriers are more costly, but typically have a longer uscful life than
. other barriers.
LIMITATIONS

o  Sand bags arc more expensive than other barriers, but also more durable.

Targeted Pollutants
Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Masterials

Other Construction
Waste

‘oJoJoNoXON

Likely to Have
Significant Impact

Probable Low or

@)

Unknown Impact

implementation
Requirements
@ Caplial Costs
O ozMcCosts
QO Maintenance
O Tralning

@ Suitabliity for
Slopes >5%

O Low

@ High

ESC52

«  Burlap should not be used for sand bags.
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Additional Information — Sand Bag Barrier

Sarnid bag berms may be used during construction activities in stream beds and utility construction in channels, temporary °
channel crossing.for construcuon equipment, etc. Sand bag berms may also be installed parallel to roadway construc-
tion. Sand bag berms may also be used to create temporary sediment traps, retention basins and in place of straw bales

or silt fences. Examples of applications include:

«  Check dams across stream channels.

»*  Barriers for utility trenches or.other construction in a stream channel.

e At temporary channel crossings. : .

«  May be used on a slope where straw bales and silt fences are not appropriate.
o  As adiversion dike.

¢ Embankment for a temporary sediment basin or retention basin,

*  Secdiment barriers near the toe of slopes.

*  Atconstruction perimeter.

Advantages

*  Provides a semi-permeable barrier in potentially wet areas.

«  More permanent than silt fences or straw bales.

«  Allows for easy relocation on site 10 meet changing needs during construction.

Instaliation/Applicat
Sand bag barriers may be used for sediment trapping in locations where silt fences and straw bale barriers are not strong
enough. In addition, sand bag barriers are appropriate to use when construction of check dams or sumps in a stream is
undesirable. The sand bag berms can provide the same function as a check dam without disturbing the stream or
vegetation. The sand bag berm will also allow a small sediment retention area to be created prior to construction of final
detention basins. For installation of a sand bag berm; the following criteria should be observed:

*  Drainage Area - Up to five (5) acres.

»  Height of Berm - 18 inches minimum height, measured from the top of the existing ground at the upslope toe to the

top of the barrier.
«  Width of Berm - 48 inches minimum width measured at the bottom of the barrier; 18 inches at the top.
*  Sand bag Size - Length 24 lo 30 mc:bcs, width 16 to 18 inches and thickness six (6) to cight (8) inches. Weight 90 to
125 pounds.

e  Sand bag Material - Polypropylene, polycthylene or polyamide woven fabric, minimum unit weight four (4) ounces
. per square yard, mullen burst strength exceeding 300 psi and ultraviolet stabxhty exceeding 70 percent. Use of

burlap is discouraged since it rots and deteriorates easily.
*  Grade of Sand - Coarse sand, gravel.

«  Runoff water should be allowed to flow over the tops of the sand bags or through four (4) inch polyvinyl chloride
pipes embedded below the top layer of bags.

s Area behind the sand bag barrier should be established according to sizing criteria for sediment trap BMP (ESCS55).

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizons, September 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume 11, Handbook of Managcmmt ' ESC52

Practices, Tahoe Regional Plannmg Agency - November 1988. ;
Besl
Practices
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Additional Information — Sand Bag Barrier
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BMP: BRUSH OR ROCK FILTER
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Objectives 1
Housekeeping Practices
Contain Waste
Minimize Disturbed Areas
Stabllize Disturbed Areas
Cantrol St Porimaig?

Contro! Internal Erosigp

GENERAL DEFINITION .

A rock filter berm is made of rock 3/4 o 3 inches in diameter and placed along a level
coatour where sheet flow may be detained and ponded, promoting sedimentation. A brush
barrier is composed of brush (usually obtained during the site clearing) wrapped in filter
cloth and anchored to the toe of the slope. If properly anchored brush or rock filters may be
used for sediment trapping and velocity reduction. See Check Dam BMP (ESC41) for
more information.

SUITABLE APPLICATIONS
As check dams across mildly sloped construction roads.

Below the toe of slopes.
Aloag the site perimeter.
Along streams and channels.
Around temporary spoil areas.

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Consiruction
Waste

O000O0®e

Likely to Have
Significant impact

Probable Low or
Unknown Impact

ce

Below other small cleared areas.
Al sediment traps at culvert/pipe outlets.

INSTALLATION/APPLICATION CRITERIA

Use principally in areas where sheet or rill flow occurs.

For rock filter, usc larger rock and place in a staked, woven wire sheathing if placed
where concentrated flows occur.

Install along a level contour.

Leave area behind berm where runoff can pond and sediment can settle.

Drainage arca should not exceed 5 acres.

REQUIREMENTS

Maintenance

Inspect monthly and after each rainfall.

If berm damaged, reshape and replace lost/dislodged rock.
Remove sediments when depth reaches 1/3 of berm height, or 1 ft.
Cost

Brush filter: Low to moderate cost if debris from on-site clearing and grubbing is
used.

Rock filter, Expensive, since off-site materials, hand coastruction and demolition/

Implementation

Requirements
@ Capiial Costs
@ O&M Costs
QO Maintenance
O Tralning

@ Suktability for
Slopes >5%

® High O Low |

ESC53

removal are usually required. est\
Managemen}
Practices
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BMP: BRUSH OR ROCK FILTER (Continue)

LIMITATIONS
¢ Rock berms may be difficult to remove.

e Removal problems limit their uscfulness in landscaped areas.
«  Not appropriate for drainage areas greater than 5 acres.
«  Rupoff will pond upstream of the filter, possibly cansing flooding if sufficient space does not exist.

Construction Handbook §.75
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Additional Information — Brush or Rock Filter

«0ck Filter
A rock filter consists of open graded rock installed at the toe of a slope, along the perimeter of a developing or disturbed

area, and as a checkdam across construction roads. Their purpose is to intercept sediment laden runoff from disturbed
areas of the site, allow the runoff to pond, promote sedimentation behind the filter, and slowly release the water as sheet

flow.

Rock filters are appropriate where a lemporary measire is needed to prevent sediments from entering right-of-ways of
traffic areas such as near the toe of slopes, incorporated into temporary stabilized construction entrances (ESC 26), or at
other locations along the construction site perimeter. Rock filters may also be used as check dams across one or more
lanes of construction traffic temporary roads, or unsurfaced rights of way subject to construction traffic.

Advantages of the rock filters are that they may be less costly than other temporary barriers, and are relatively efficient at
sediment removal.

Installaion/Application:
Planning:

Design & Sizing Criteria:
The following design criteria are commonly used to construct filters:

T

Brush Filter

Brush filters trap and filter sediments in a manner similar (o other barriers in this handbook (e.g., silt fence, straw bale
barrier, rock filter), but have the advantage of being constructed from brush cleared from the site and usually disposed
off-site at a cost.

Rock filters should be placed along a level contour to intercept sheet flow.

Allow ample room for ponding, sedimentation, and access by sediment removal equipment between the berm and
the toes of slopes. '

Flow through the filter should occur as sheet flow into an undisturbed or stabilized area.

Installation in stream beds requires large rock, staking of woven wire sheathing, and daily inspection.

In Non-Traffic Areas:

. Maximum flow-through rate per square foot.of filter = 60 gpm

- Height = 18 inches minimum

- Top width = 24 inches minimum

- Side slopes = 2:1 or flatter

. Woven wire sheathing (poultry netting) is recommended in areas of concentrated flow. The wire should be 1
inch diameter hexagonal mesh, galvanized 20 gauge.

- Build the filter along on a level contour.

. Rock: 3/4 w3 inches open graded for sheet flow, 3 to 5 inches open graded for concentrated flow.

In Construction Traffic Areas:

- Height = 12" maximum

- Provide multiple filters in series, spaced as shown.
Every 300 ft on slopes less than 5 percent
Every 200 ft on slopes 5 to 10 percent
Every 100 ft on slopes greater than 10 percent.

J—
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Additional Information — Brush or Rock Filter ﬁ\

Steps in Construction of a Brush Filter: ;
1. Stack the brush at the toe of a slope or along the perimeter of the site just outside the limits of clearing and grabbing.
The brush may be stacked up to 15 fi. high and 15 ft. wide.

2. Construct a trench 1 to 3 ft. deep immediately upslope from the brush.
3. Place filter fabric over the brush filter and in the trench, extending 1 to 2 fi. upslope of the rench.
4. Backfill the trench with aggregate or compacted soil. The trench should be deep enough and backfill material

sufficient to hold the barrier in place during a storm.
REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona, September1992.

Handbook of Steel Drainage & Highway Construction, American Iron and Steel Institute, 1983,

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Sloxm ‘Water Pollution Plan Handbook, First Edition, State of California, Department of Transpontation Division of New
Technology, Materials and Research, October 1592.
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Additional Information — Brush or Rock Filter
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BMP: STORM DRAIN INLET PROTECTION

 Ganirl namal ErosoD

Objectives ]
Housekeeping Practices
Contain Waste
Minimize Disturbed Areas
Stabllize Disturbed Areas
Protect Slopes/Channels

CControl Site Perimeiep

GENERAL DEFINITION

Devices of various designs which detain sediment-laden runoff and allow the sediment it 0
settle prior to discharge into a storm drain inlet or catch basin.

SUITABLE APPLICATIONS

«  Every storm drain inlet receiving sediment-laden runoff should be protected, either by
covering the inlet or promoting sedimentation upstream of the inlet.

INSTALLATIONIAPPLICATION

« ' Five types of inlet protection are presented below, however, it is recognized that other

effective methods and proprietary device, exist and may be selected:

. Filter Fabric Fence: Appropriate for drainage basins less than one acre with less
than a 5 percent slope.

. Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs.

- Gravel and Wire Mesh Filter: Used on curb or drop inlets where construction
equipment may drive over the inlet. )

- Sand bag barrier: Used to create a small sediment trap upstream of inlets on
sloped, paved streets. .

. Excavated Drop Inlet Sediment Trap: An excavated area arcund the inlet to trap
sediment (see Sediment Trap ESC 55).

e  Seclect the appropriate type of inlet protection and design as referred to or as described

in this fact sheet.

e Use only for drainage areas smaller than one acre unless a sediment trap first intercepts
the runoff.

«  Provide area around the inlet for water to pond without flooding structurcs and
property.

REQUIREMENTS

¢  Maintenance
- Inspect weekly and afier each rain.

- Replace clogged filter fabric or stone filters immediately.

- Remove sediment when depth exceeds half the height of the filter, or half the
depth of the sediment trap. :

. Remove as s00n as upstream soils are stabilized and strects are swept.

*  Cost (sogree: EPA, 1992)

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oll & Grease
Filoatable Materisis

Other Construction
Waste

Likely to Have
Significant impact

Probable Low or
Unknown impact

oOel 000006@

implementation
Requirements
@ Capital Costs
O o0&MCosts
@ Maintenance
Q Training

O Suitabliity for
Slopes >5%

@ High O Low |

ESC54

- Average annual cost for installation and maintenance (1 year useful life) is $150
| per inlet.
Practices
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r ~_"BMP: STORMDRAIN INLET PROTECTION (Continue) |
"LIMITATIONS ’

¢ Runoff will bypass protected inlets.on slopes.
e Ponding will occur at a protected inlet, with possible short-term flooding.
e  Straw bales are pot effective for inlet protection.

ESCH4

: A
Best
N
Practices

March, 1993
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Additional Information — Storm Drain Inlet Protection

Storm drain inlet protection consists of a sediment filter or an impounding area around or upstream of a storm drain, drop mlct.

o curb inlet. This crosion and sedimentation control BMP prevents excessive sediment from entering storm drainage systems
prior to permanent stabilization of the disturbed area.

wracks sediment onto paved areas or where inlets receive runoff from disturbed areas.

All on-site storm drain inlets should be protected. Off-site, inlets should be protected in areas where construction activity

Planning

Large amounts of sediment may enter the storm drain system when storm drains are installed before the upslope drainage area
is stabilized, or where construction is adjacent to an existing storm drain. In cases of extreme sediment loading, the storm drain
itself may clog and losc a major portion of its capacity. To avoid these problems, it is necessary to prevent sediment from
entering the system at the inlets. .

Inlet control measures presented in this handbook should not be used for inlets draining more than one acre. Runoff from larger
. disturbed areas should be first routed through a Temporary Sediment Trap (see ESC 56). Different types of inlet protection

are appropriate for different applications depending on site conditions and the type of inlet. Inlet protection methods not
presented in this handbook should be approved by the local storm water management agency. .

General Design and sizing criteria: .
e Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden water.
« Excavate sediment sumps (where needed)] to 2 feet with 2:1 side slopes around the inlet.

Installation procedures for filter fabric fence:

a.  Place 2 inch by 2 inch wooden stakes around the perimeter of the inlet a maximum of 3 feet apart and drive them at least
8 inches into the ground. The stakes must be at least 3 feet long. ,

b. Excavate a trench approximately 8 inches wide and 12 inches deep around the outside perimeter of the stakes.

c. Staple the filter fabric (for materials and specifications, see Silt Fence ESC 50) to wooden stakes so that 32 inches of the
fabric extends out and can be formed into the trench. Use heavy-duty wire staples at least one inch in length.

d.  Backfill the trench with 3/4 inch or less washed gravel all the way around.

Installation procedure for block and gravel filter: .

a. Piacchardwmdothorcompamblcw'n'cmcshwiﬂ:om:-half'mchopeningsoverthcdmpinlelsothauhcwimcxmnds
a minimum of 1 foot beyond each side of the inlet structure. 1f more than one strip is necessary, overlap the strips. Place
filter fabric over the wire mesh. ' ,

b. Place concrete blocks lengthwise on their sides in a single row around the perimeter of the inlet, so that the open ends
face outward, not upward. The ends of adjacent blocks should abut. The height of the barrier can be varied, depending
on design needs, by staddngcombinationsofblocksmatamﬁndms,Binchw.andlhnchuwide. The row of blocks
should be at least 12 inches but no greater than 24 inches high.

c. Place wire mesh over the outside vertical face (open end) of the concrete blocks to prevent stone from being washed
through the blocks. Use hardware cloth or comparable wire mesh with one half inch openings. |

d. Pilcwashedsmncagainstthcwhtmﬁhmthcwpofmcblocks. Use 3/4 10 3 inch gravel.

Installation procedure for gravel and wire mesh filters:
a.  Place wire mesh over the drop inlet so that the wire extends a minimum of 1 foot beyond each side of the inlet structure,

Use hardware cloth o comparable wirc mesh with one-half inch opeanings. 1f more than one strip of mesh is necessary,
overlap the strips. Place filter fabric over wire mesh.

ESCH4
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Additional Information — Storm Drain Inlet Protection W

b. Place 3/4 to 3 inch gravel over the filier fabric/wire mesh. The depth of the gravel should be at least 12 inches over the '
entire inlet opening (see attached figure).

Installation procedure for sand bag barrier:

Use sand bag made of geotextile fabric (not burlap), and fill with 3/4 in. rock or 1/4 in. pea gravel.
Construct on gently sloping street.

Leave room upstream of barrier for water to pond and sediment to settle.

Place several layers of sand bags—overlapping the bags and packing them tightly together.

Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm (e.g., 10-year storm) should
not overtop the curb

panpop

Maintenance Requirements

« For filter fabric fences: Inspections should be made on a regular basis, especially after large storm events. If the
fabric becomes clogged, it should be replaced. Sediment should be removed when it reaches approximately one-half
the height of the fence. If a sump is used, sediment should be removed when it fills approximately one-half the
depth of the bole,

«  For gravel filters: If the gravel becomes clogged with sediment, it must be carefully removed from the inlet, and
either cleaned or replaced. Since cleaning gravel at a construction site may be difficult, use the sediment-laden
stone instead as fill and put fresh stone around the inlet.

«  The inlet protection should be removed 30 days after the upslope area has been fully stabilized. Any sediment
around the inlet must be carefully removed and disposed.

REFERENCES

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa
County, Arizona, September 1992,

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices”, U.S.E.P.A_, April, 1990.

Erosion and Sediment Comrol Handbook. SJ. Goldman, K. Jackson T.A. Bursetynsky, P.E., McGraw Hill Book
Company.

Manual of Standards of Erosion and Sediment C_omml Measures, Association of Bay Area Governments, June 1981.

Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters, Work
Group Working Paper, USEPA, April, 1992.

Stormwater Management Water for the Puget Sound Basin, Washmgton State Department of Ecology, The Technical
Manual - February 1992, Publication # 91-75.

Storm Water Pollution Prevention Handbook, First Edition, State of California, Department of Transportation Division
of New Technology, Materials, and Research, October 1992,

|

ESCS54

11
&k’g

Construction Handbook 5-82 March, 1993



Add'i’tionél'Information — Storm Drain Inlet Protection
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‘Additional Information — Storm Drain Inlet Protection

WIRE MESH WITH
/2" OPENINGS

GRAVEL FIiLTER-
(3/4* TO 37 GRAVEL)
; FILTERED WATER

l 12 ‘
IO\ T
el olg oy~
ST RIS
o Yooy oo *
s @i @re @1 @1.

SRR R
ot st=stacle s lasloste !
& "

=“ﬁ"%’ T .

all= - "
AN
. CURB INLET

'SEDIMENT
CONCRETE GUTTER

Construction Handbook 5-84 March, 1993



Additional Information — Storm Drain Inlet Protection \

%*

STORAGE VOLUME=
3600 CU.FT. PER
DISTURBED DRAINAGE.

SEDIMENT-LADEN RUNOFF
N . DEPTH BELQW TOP OF INLET:
_AS MIN ' = MAX 2°
REQUIRED
. - - —

MAX SLOPE 2i
-3
‘ P LARGER PARTICLES
\'IEE!:_ ggl.ss SETTLE OUT
STORM WATER WIT : 8
LARGER PARTICLES DEWATERING -
REMOVED ' =
DROP INLET SR TATATATATAR |
SPECIFIC APPLICATION

THIS METHOD OF INLET PROTECTION IS APPLICABLE WHERE HEAVY FLOWS
ARE EXPECTED AND WHERE AN OVERFLOW CAPABILITY AND EASE OF

MAINTENANCE ARE DESIRABLE.
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Additional Information — Storm Drain Inlet Protection
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Figure 1020
Offsite Parking & Storage Areas Plan

(Click hereto view)



Figure 3002
Site-Grading & Drainage Plan

(Click hereto view)



Figure 1003
MPP Unit Site Arrangement

(Click hereto view)



	MPP Second Response to Data Requests
	Table of Contents
	Section 1
	Section 3
	Section 6
	Section 9
	Section 10 - Part 1
	Section 10 - Part 2
	Section 10 - Part 3
	Section 11
	Section 12
	Appendix T
	Appendix U
	Appendix V





